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1.0 INTRODUCTION

This Electric Resistance Heating (ERH) Treatability Study Report has been prepared for Site 22, Former
Building 105 Old Dry Cleaning Facility, at Naval Station (NS) Great Lakes located in Lake County, Illinois.
The report has been prepared by Tetra Tech NUS, Inc. (TtNUS) for the Department of the Navy, Naval
Facilities Engineering Command Midwest (NAVFAC MW) under the Comprehensive Long-Term
Environmental Action Navy IV Contract No. N62467-04-D-0055, Contract Task Order 0009.

The purpose of the study was to demonstrate the effectiveness of ERH in remediating source area
contaminants present at the former dry cleaning facility. The primary goal of the study was to reduce the
average concentration of chlorinated volatile organic compounds (cVOCs) in soil to less than
20 milligrams per kilogram (mg/kg). It was calculated that doing so would reduce cVOC concentrations

by 95.5 percent. This report summarizes the methodology and results of this study.

1.1 DOCUMENT ORGANIZATION

Section 1.0 of this report presents an introduction to the project, a site description, and a summary of the
technology that was demonstrated. Section 2.0 summarizes the design and procedures conducted in the
field to implement this technology demonstration. Section 3.0 summarizes the data and evaluates the
performance of the ERH system. Section 4.0 includes an update to the Human Health Risk Assessment
(HHRA) for the site utilizing the post-remediation data. Section 5.0 summarizes the conclusions of this
study and provides recommendations for additional site activities. Appendix A includes the final
subcontractor ERH Report prepared by Thermal Remediation Services, Inc (TRS). Appendix B includes
well abandonment forms and monitoring well construction diagrams for the re-installed wells. Appendix C
contains the investigation- and remediation-derived waste disposal documentation. Appendix D contains
field log sheets completed during the study. Appendix E presents survey data for the re-installed
monitoring wells. Appendix F presents the laboratory analytical data, chain-of-custody forms, and data
validation information associated with the study. Appendix G includes the Resource Conservation and
Recovery Act (RCRA) forms for closure of the drum storage area associated with Building 105 and the

dry cleaning facility.

1.2 SITE DESCRIPTION

NS Great Lakes is located in Lake County, lllinois, north of the City of Chicago, and encompasses
1.5 miles of Lake Michigan shoreline (see Figure 1-1). NS Great Lakes is used to support naval training

and consists of the Administrative Command, the Recruit Training Command, and the Service School

120711/P 1-1 CTO 0009
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Command. In 1986, an Initial Assessment Study conducted at NS Great Lakes identified 14 potentially
contaminated sites. Each site was evaluated with respect to contamination characteristics, migration
pathways, and pollutant receptors. The study concluded that seven of these sites warranted further
investigation to assess potential long-term impacts. Although Site 22 was not included as one of these
seven sites, investigations to close the hazardous waste storage area at Site 22 through the RCRA

program identified soil contamination that warranted further investigation.

Site 22, Former Building 105, Old Dry Cleaning Facility, at NS Great Lakes is bounded on the south by
Porter Street, on the west by a vacant asphalt-paved lot, on the north by Bronson Avenue, and on the
east by Sampson Street, as shown on Figure 1-2. The building was a slab-on-grade structure measuring
approximately 150 feet by 70 feet. The former 10,500-square-foot building occupied a lot measuring
approximately 250 feet by 115 feet. NS Great Lakes (United States Environmental Protection Agency
[U.S. EPA] #1L7170024577) has operated with RCRA interim status authorization since November 19,
1980. Building 105 was originally included in a RCRA Part A permit that has been modified over the past
25 years. This RCRA drum storage unit is located in the southeastern quarter of the northwestern quarter
of the southwestern quarter of Section 4, Township 44 North, Range 12 East (TtNUS, 2003).

1.2.1 Site History

Building 105 was constructed in 1939 and was utilized as a dry cleaning facility until 1993 or 1994 when it
was converted to a vending machine supply and repair station. From 1993 or 1994 until February 2001,
the building was used to warehouse and repair vending equipment and products. The vending machine
supply and repair operations ceased in February 2001, and the building was vacant until it was
demolished in March 2003.

The RCRA unit in Building 105 (SO1) consisted of a drum storage area located inside the building along
the eastern wall. Hazardous waste consisting of spent tetrachloroethene (PCE) from the laundry facilities
was stored in this area from 1980 until 1987. The maximum quantity of waste stored at this unit is
unknown; however, according to the revised RCRA permit, 165 gallons (three 55-gallon drums) was the
maximum amount of waste stored at one time. The storage area consisted of the concrete floor (no
berms or curbs were present) within the building adjoining the concrete block exterior wall. Near the
storage area, two cracks and construction joints were observed in the concrete floor, as well as a garage-
type entry door and several floor drains. Historical building foundation plans show that the floor drains
were connected to the storm sewer system located outside of the building. No visual evidence of spillage
(staining) was observed or reported in this area, and the floor was in good condition in February 2003 as
indicated in the Remedial Investigation and Risk Assessment (RI/RA) Report (TINUS, 2004).

120711/P 1-2 CTO 0009
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The building foundation plans also show two 6-inch-diameter drains running from the gutter under the
washing machines associated with the previous laundry operations. These drains were connected to a
grease catch basin located outside the southeastern corner of the building. The grease catch basin was
approximately 5 feet by 7.5 feet by 5.5 feet deep and had a 6-inch-diameter tile effluent pipe. It is
speculated that the effluent line from the grease catch basin was connected to a manhole located outside
of the building along Sampson Street for the sanitary lines for NS Great Lakes and that the soil and
groundwater contamination at the site is derived from this aspect of the dry cleaner operations (TtNUS,
2006a).

1.2.2 Geology and Hydrogeology

Fill material consisting of gravel, sand, silt, cinders, and occasionally bricks is present over most of
Site 22 to thicknesses of up to approximately 5 feet. Below the fill material layer is a heterogeneous
mixture of sandy clays, gravelly clays, and silty clays with discontinuous silt and sand stringers to a depth
of 30 feet below ground surface (bgs) that is considered the undisturbed, shallow subsurface lithology of
Site 22. Immediately below this is a fine- to coarse-grained sand layer that appears to be laterally
extensive over much of the site. The thickness of this sand layer varies slightly, ranging from
approximately 7 to 10 feet thick. Immediately below this sand layer are clays and silty clays. Laboratory
sieve analysis of composite samples from the undisturbed, shallow subsurface lithology indicates that the

Unified Soil Classification System descriptions of these soils are ML (sandy silt) to CL (silty clay).

Two separate aquifers are present at Site 22, a shallow (water table) and a deep confined aquifer. The
shallow aquifer ranges from 4 to 30 feet bgs and is composed primarily of unconsolidated clays, silts, and
silty clays with discontinuous sand and gravel lenses interspersed throughout. In general, the water table
within these heterogeneous soils is shallow and is typically encountered at a depth of 4 to 18 feet bgs at
the site. Groundwater can be expected to migrate horizontally in the more permeable materials found in

the silts and clays.

The groundwater flow pattern for the shallow aquifer is fairly complicated. The horizontal groundwater
gradient is very similar across most of the site, although the direction varies widely. Groundwater flow in
the shallow aquifer is to the west, east, and south. From a very general perspective (considering the four
monitoring wells located around the perimeter of the site — MWO01S, MW02S, MWO07S, and MWO08S),
groundwater migrates southwest in the general direction of Pettibone Creek. However, based on the

undisturbed, shallow subsurface lithology, horizontal groundwater flow occurs only in the discontinuous
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sand and gravel lenses. Therefore, large-scale site-wide (and off-site) transport of the contaminants is

not likely.

Horizontal hydraulic conductivity in the shallow aquifer ranged from 0.00248 feet per day (ft/day) to
3.53 feet per day, with a geometric mean of 0.186 ft/day. Using the geometric mean hydraulic
conductivity, the hydraulic gradient for the site (ranging from 0.03 to 0.04, and a porosity of 0.35, a
groundwater velocity ranging from 6.21 to 8.25 feet per year was calculated (TtNUS, 2006a).

The deep aquifer ranges from 30 to 40 feet bgs and is composed of fine to coarse sand. Static

groundwater levels in wells screened in the deep aquifer ranged from 5 to 8 feet bgs.
Based on the low permeability, lack of large-scale site-wide transport, and the fact that the majority of the
water remains on site, the water present in the subsurface is considered “pore water” and is referred to as

such throughout this report.

1.2.3 Summary of Source Area Contamination Assessment

Soil and groundwater sampling was conducted at Site 22 by several contractors over the last 10 years.
According to these investigations, the chemicals of concern (COCs) are PCE and cis-1,2-dichloroethene
in soil and groundwater. The source area/‘hot spot” of contamination is located near the southeastern
corner of the Building 105 along Sampson Street near the former grease catch basin and consists mainly

of PCE-contaminated soil with PCE-contaminated pore water in the area of the highly contaminated soil.

PCE and its degradation products, trichloroethene, cis-1,2-dichloroethene, and vinyl chloride, were
detected in surface and subsurface soil at concentrations exceeding screening levels for groundwater
protection. The cVOC concentrations reported for soil in the southeastern corner of the site also exceed
the lllinois Environmental Protection Agency (lllinois EPA) Tiered Approach to Corrective Action
Objectives (TACO) criteria for human exposure by incidental ingestion and inhalation (lllinois EPA, 2004).
The lllinois EPA has classified the contaminated media (soil and pore water) at Site 22 as a listed
hazardous waste for PCE (F002). If the contaminated media are removed from the site, they would have
to be identified as a listed hazardous waste. Impacted soil and groundwater around the former drains
and grease catch basin are limited to shallow depths (up to 20 feet deep), with the highest concentrations
being between 8 to 20 feet bgs. Impacts to the deeper aquifer are limited both in concentration and
migration potential due to the geology of the site. Historical surface and near surface soil samples north
of the hot spot, in areas subsequently regraded during site demolition and construction activities, also

contained contamination exceeding TACO criteria.

120711/P 1-4 CTO 0009



Naval Station Great Lakes

ERH Treatability Study Report - Site 22
Revision: 1

Date: January 2008

Section: 1.0

Page: 50f 6

Prior to remedial activities, additional soil samples were collected to better delineate the site
contamination and allow for design of an effective ERH treatment system. More information on this

sampling is included in Section 2.1.1.

13 ERH TECHNOLOGY DESCRIPTION

Based on the factors presented in the Feasibility Study (TtNUS, 2006a), the Navy, with concurrence from
lllinois EPA, decided to implement a treatability study utilizing ERH to address the cVOC contamination in
the subsurface. This section provides a general description of the technology. Details on design and

implementation at this site are presented in Section 2.0.

Developed in early 1990s by the Pacific Northwest National Laboratory, ERH uses an electrical current to
heat less permeable soils such as clays and other fine-grained sediments so that water and contaminants
trapped in these relatively conductive regions are vaporized and available for vacuum extraction. This
technology has been demonstrated as an effective technology for the removal of volatile and some
semivolatile contaminants from soil and groundwater. Such contaminants generally include dense, non-
agueous-phase liquids consisting of cVOCs such as trichloroethene and PCE, and also the light, non-

aqueous-phase liquids such as the petroleum hydrocarbon products.

During ERH application, electric current is passed into the subsurface through vertical, angled, or
horizontal electrodes. Electrodes are generally installed in the less permeable subsurface soil matrix
through conventional drilling techniques that are used to install monitoring wells. Electric current, passed
through the electrodes into the subsurface is conducted through the moisture present in the subsurface
soil where the resistance it encounters leads to a uniform heating of the subsurface. This heating of the
soil boils the groundwater rendering the subsurface dry and fractured and thus more permeable.
Contaminants present in these fractures and the groundwater are consequently vaporized and then
vacuum extracted by the above-ground vapor recovery system. Although silt and clay soils exhibit low
permeability, they are more electrically conductive than sand due to increased porosity and moisture
content. In addition, the surface of clay particles is naturally charged. Electrically conductive regions of
the soil heat up more vigorously and quickly as they attract a greater electric current. Thus, ERH is an
effective method of heating less permeable soils where dense non-aqueous-phase liquid tends to

accumulate.
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The increase in the temperature of the subsurface is measured by thermocouples installed throughout the
treatment area. Typically, thermocouples are placed at various depths and readings obtained throughout

ERH operation are utilized to optimize electrical input to the subsurface.

Vapor recovery (VR) wells and a vacuum blower are used to create a negative pressure in the subsurface
and extract volatized vapor and steam created during the heating of the vadose and saturated zone. The
extracted vapor/steam mixture passes through a condenser; the condensed steam is then cooled before
being reinjected into the subsurface to help maintain moisture content in the electrode borings to enhance
electrical conductivity between the electrodes and the soil matrix. The recovered vapor then passes
through a heat exchanger and cooling tower before passing through a granular activated carbon (or other

treatment) unit, if necessary, and discharged to the atmosphere (Battelle, 2006).

14 TREATABILITY STUDY EXPECTATIONS AND GOALS

An ERH treatability study was implemented at Site 22. The primary focus of this study was to significantly
reduce the mass of cVOCs in the source area and to determine the design parameters for a full-scale
implementation. The results of the study were also evaluated to determine the effectiveness of the ERH
in reducing the concentrations at the site sufficiently to allow implementation of a closure plan that

incorporates land use controls (LUCs) for the soil and pore water at the site.

Goals for the study included achieving and maintaining adequate temperatures throughout the treatment
zone, recovery of a significant portion of the cVOC mass in the subsurface, and reductions in cVOC soil
and pore water concentrations at the site. More details on the goals of the study are presented in

Section 2.4. The performance of the system in reaching these goals is presented in Section 3.0.

120711/P 1-6 CTO 0009
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2.0 TECHNOLOGY IMPLEMENTATION

21 ERH TREATABILITY STUDY DESIGN

Prior to implementing the ERH treatability study, pre-remediation sampling was conducted to delineate
the treatment area and determine baseline soil and pore water concentrations. Utilizing the results of this
pre-remediation sampling and previous sampling events, the ERH treatability study system design was

completed.

2.1.1 Pre-Remediation Sampling

In November 2005, prior to design of the ERH treatability study system, TtNUS conducted soil and pore
water sampling to determine the optimal extent of the ERH treatability study and to provide baseline data
for evaluation of the effectiveness of the study in reducing cVOC concentrations at the site. The sampling

included the following:

e Collection of six surface and near surface soil samples in areas shown to contain contamination prior
to site demolition and regrading activities in the area north of the hot spot. These samples were
utilized to determine if contamination was still present in these areas and whether it would have to be

addressed.

e Collection of eight soil samples in the vicinity of the hot spot in the southeastern portion of the site
(the projected ERH treatability study area). These samples were intended to delineate the area to be
remediated vertically and horizontally and to provide baseline data from within the hot spot area to

allow for comparison with post-remediation samples.

e Collection of pore water samples from four wells inside the hot spot area. Data from three of the
wells were also compared to data from treatability performance samples to determine reductions in
cVOC concentrations in the pore water. Results for the pore water samples from monitoring well
MWO5S have historically been less than TACO criteria and were not used to determine reductions in

cVOC concentrations.
The samples were laboratory analyzed for VOCs. The rationale for collection of each of the soil samples

and analytical results from the soil sampling are summarized in Table 2-1 and presented in Figure 2-1;

pore water results are summarized in Table 2-2.
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The results of the sampling indicated that the surface and near surface contamination previously
observed north of the hot spot area was no longer present; therefore, no remedial action was proposed

for this area.

Based on a review of the data, it was determined that the areas with soil concentrations greater than
20 mg/kg of PCE would be addressed via the ERH treatability study system. This incorporated a surface
area of 2,400 square feet and three depth intervals; surface to 8 feet in the western portion of the area,
surface to 18 feet in the center portion, and surface to 25 feet in the northeastern portion. Utilizing these

depths, a total of 1,400 cubic yards of soil would be addressed by the system.

Additionally, as part of the data analysis, 15 soil samples from recent and historical sampling activities
were selected to provide the pre-remediation baseline sample set. These samples are from a total of
nine locations; at six locations, multiple sample depths were included in the set. This sample set provided
a basis for comparison with samples collected during the treatability study to determine overall
contaminant reduction. These samples represented locations throughout the entire remedial area at
various depths. Total cVOC concentrations of the samples ranged from 16.9 to 1,500 mg/kg; the average
total cVOC concentration was approximately 445 mg/kg. The cVOC concentrations of these samples are

summarized in Table 2-3; sample locations and concentrations are presented on Figure 2-2.

A detailed evaluation of these results was presented in the Work Plan for ERH Treatability Study (TtNUS,
2006b).

2.1.2 ERH Treatability Study System Design

TRS was subcontracted by TtNUS to design, install, and operate the equipment for the ERH treatability
study. The contract was performance based, requiring a reduction of the average soil cvVOC
concentration to 20 mg/kg or less (a reduction of 95.5 percent). Based on the final design by TRS, 16
electrodes (installed to various depths), with co-located VR points were required to address the hot spot
area as shown on Figure 2-3. Each electrode consisted of a 3-inch-diameter steel pipe installed to the
appropriate depth in a 12-inch-diameter borehole. The annular space of the borehole was backfilled with
steel shot and graphite to aid in conducting electricity to the surrounding soil matrix. The steel pipe was

slotted from 2 to 5 feet bgs to allow vapor recovery.
The amount of energy needed to be input to the area during the ERH treatability study was originally

estimated to be 325,000 kilowatt-hours (see Section 2.3.3). It was also estimated that 12 weeks of ERH

operations would be required to input the energy necessary for a successful cleanup.
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Above-grade equipment included a 500-kilowatt Power Control Unit, a 15-horsepower vacuum blower, a

condenser, a cooling tower, and two granular activated carbon vessels.

To monitor subsurface temperatures, three temperature monitoring points (TMPs) were installed within
the treatment area. Within each TMP, individual thermocouples were spaced every 5 feet through the
zone of heating to automatically record subsurface temperatures in the treatment volume and allow for

the creation of subsurface heating profiles.

Due to buried utilities along Sampson Street, the original design was altered and two electrodes in the “H”
row were moved 2 feet into Sampson Street (see Figure 2-3). These electrodes were completed
18 inches below grade to isolate them from the vehicle and pedestrian traffic on Sampson Street. The

other electrodes were completed above grade in accordance with the original system design.

Four electrodes and one TMP were installed to a depth of 9 feet bgs on the western side of the site,
designated as Area 3. Temperature monitoring depths in Area 3 were established at 1, 5 and 8 feet bgs.
The central portion of the site was designated as Area 2, and nine electrodes and one TMP were installed
to 18 feet bgs. Temperature monitoring depths were set at 1, 5, 10, 15, and 18 feet bgs. Treatment in
the northeastern area of the site, Area 1, extended the deepest, with three electrodes and one TMP
installed to 26 feet bgs. Thermocouples in the Area 1 TMP were placed at 1, 5, 10, 15, 20, and 25 feet
bgs. A design change was made to the electrodes in the “G” row resulting in the conductive interval of
each electrode being lowered from 1 foot bgs to 6 feet bgs due to the presence of an abandoned steam

chase.

Additional information on the system design (including design drawings of the electrode/TMP locations
and construction and a process flow diagram showing the above-grade equipment) is included in the
Final Report issued by TRS in December 2006 (Appendix A) and the Work Plan for ERH Treatability
Study (TtNUS, 2006b). Photographs of the ERH treatability study system are included at the end of this

section.

2.2 FIELD IMPLEMENTATION CHRONOLOGY

The chronology of field events is summarized in Table 2-4. Construction of the ERH treatability study
system began on April 17, 2006, and the system was completed and ready for operational testing May 8,

2006. The installation was approved for operation and energized on May 22, 2006, and system start-up
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began. Power was applied to the subsurface until October 4, 2006, and the VR blower and condenser

remained operational until October 16, 2006.

As described in Section 2.4, numerous soil sampling rounds were performed to evaluate the performance
of the treatability study. Soil sampling was conducted during system operation to measure the amount of
remaining contamination in the treatment area and to guide operational changes intended to optimize
remediation efforts towards the most impacted portions of the site. This included a baseline sampling
event (described above) and four performance sampling rounds that took place on July 11, August 8,
September 12, and September 28, 2006.

2.3 FIELD IMPLEMENTATION AND PROCEDURES

2.3.1 Electrode and Surface Equipment Installation

Sixteen electrodes with co-located VR wells were installed across the treatment area from April 24
through May 1, 2006. TTL, Inc. used a hollow-stem auger rig to advance the boreholes for each co-
located electrode/VR well to their design depths. Due to buried utilities oriented along Sampson Street,
the 2 electrodes in the “H” row were moved two feet into Sampson Street. As-built locations of the

electrodes and TMPs are presented on Figure 2-3.

Surface construction, including VR piping and electrical supply cabling to the electrodes/VR wells, was
completed during the week following drilling. TRS installed vapor-phase granulated activated carbon
vessels for the potential treatment of extracted cVOCs on May 8, 2006. The system was fully constructed

and ready for operational testing on May 8, 2006.

From May 8 to May 22, 2006, an electrical contractor installed a 500-kilowatt step-down transformer,
service disconnect switch and meter inside the fenced treatment area. They also used horizontal boring
methods to connect a nearby 13,200-volt service to the step-down transformer. TRS completed the
installation of the power from the service disconnect switch and meter to the Power Control Unit before

final inspection by NS Great Lakes facility electricians.

2.3.2 Monitoring Well Abandonment

Because of the high subsurface temperatures achieved by ERH, the integrity of monitoring wells in the
vicinity of the treatment area would be compromised. Therefore, four monitoring wells were abandoned
prior to remediation (MW05S, MW010D, MWO010S, and MWO06S) on April 25 and 27, 2006. Water Well

Sealing Forms are included in Appendix B.
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Monitoring wells MW010D, MWO010S, and MWO06S were reinstalled in approximately the same locations
(see Figure 2-3) and with the same depth and construction characteristics on March 6 and 7, 2007. The
monitoring well construction logs for these wells are provided in Appendix B. Due to historically low pore
water concentrations exhibited at MWO5S [less than 1 microgram per liter (ug/L)], this well was not

reinstalled.

2.3.3 System Start-Up and Operation

Start-up and shakedown of the ERH treatability study system began on May 22 and 23, 2006. After the
electrical and VR connections were complete, power was applied to the VR blower and steam condenser
so that they could be tested. After proper operation of the internal and external interlocks for each system
component was verified, power was applied to the electrodes so that start-up step-and-touch voltage
safety testing could be performed. Interlocks were connected between each unit of equipment to make
sure that the electrodes were de-energized if there was a loss of vapor recovery or an internal
malfunction. No voltage potentials greater than the 15-volt limit established by TRS were found at the

site.

With the initial voltage safety survey complete, the applied voltage to the subsurface was slowly
increased throughout the remainder of the day. With each voltage increase, checks for surface voltage

were performed and results recorded. In no instance did readings exceed the TRS 15-volt limit.

The ERH treatability study system was left off line overnight and additional performance and safety
testing was conducted the following day. The ERH treatability study system was deemed fully operational
on May 24, 2006, and the project status moved from the start-up phase to the operations phase. During
ERH start-up and early operations, step-and-touch voltage potentials in and around the electrode field
were monitored frequently to make sure that public and worker safety from electrical hazards was

maintained.

When the applied voltage to the subsurface was raised to 240 volts, step-and-touch voltage readings that
were nearing the established 15-volt limit were obtained on the perimeter fence in the vicinity of
electrodes H3 and H4. To address this concern, a portion of the metal fence along Sampson Street was
replaced with a wooden panel fence that extended 15 feet north and south of electrode row “H”. As an
additional precaution, the concrete and asphalt extending 3 feet on either side of the wooden fence were
painted with an isolating dielectric paint. The wooden fence eliminated potential voltage hazards from

ground to the fence, and the paint insulated the surface from the pavement underneath. To monitor
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surface voltages over time, step-and-touch readings in and around the entire electrode field were

collected during the site visits. These efforts were taken to make sure on-going site safety.

Additionally during the start-up procedures, multiple noise measurements were obtained throughout the
vicinity of the site to make sure that the Base noise limits were not exceeded and that the operation of the
system did not effect personnel at the fire station across Sampson Street. These readings, and

conversations with the fire station personnel, indicated that there were no issues with noise.

Except for brief periods of shut down for soil sampling and maintenance, the ERH treatability study
system operated continuously through October 4, 2006; operation of the VR system continued through
October 16, 2006, to recover additional vapor created in the heated soil. Energy input was adjusted
throughout the system operation based on vapor recovery and soil sampling data to optimize system
performance. The amount of energy utilized was 632,866 kilowatt-hours over 19 weeks of operation.

More information on system operation is presented in the TRS Final Report (Appendix A).
During operation of the ERH treatability study system, data were obtained to determine the system’s
success in obtaining the goals of the study. Section 2.4 describes the data collection, and Section 3.0

discusses the results.

2.3.4 System Demobilization and Site Restoration

Following shut down of the VR system on October 16, 2006, system demobilization activities began. The
Power Control Unit, steam condenser, VR blower, and cooling tower were removed from the site on
October 19, 2007 (the GAC and excess water tank had been removed from the site in August 2006).
Additionally, the electrodes were abandoned and the piping from the VR and drip piping systems and

electrode well heads were decontaminated and disposed as construction/demolition debris.
During the week of November 6, 2006, site restoration activities were completed. The site fencing and
electrical transformer were removed, and the asphalt, concrete, and grass surfaces were restored to pre-

existing conditions (see Appendix A for more details).

2.35 Remediation-Derived Waste Disposal

Several waste streams were generated during the treatability study. The following summarizes the

disposition of each of these streams:
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e Purge and decontamination water from the initial pre-remediation sampling event (15 gallons) were
disposed at Pollution Control Industries in East Chicago, Indiana, as F002 listed hazardous waste on
February 10, 2006.

e Soil from the installation of the electrodes and TMPs (15.7 tons) was disposed as listed F002

hazardous waste at Pollution Control Industries in East Chicago, Indiana on May 9, 2006.

e Soil from the reinstallation of monitoring wells following remediation (10 drums) was disposed as
listed FOO2 hazardous waste at Pollution Control Industries in East Chicago, Indiana on March 14,
2007.

e Water from the cooling tower, equipment decontamination, and monitoring well development and
purging (four drums) was disposed as non-hazardous waste at Pollution Control Industries in East
Chicago, Indiana on March 14, 2007. Due to site remediation activities, this water was not
considered listed waste, and the cVOC concentrations were significantly less than the threshold for

characteristic waste.

Waste manifests for each of these streams are included in Appendix C.

2.4 DATA COLLECTION FOR EVALUATION OF ERH TREATABILITY STUDY SYSTEM

As stated in Section 1.4, the following four criteria were used to evaluate the effectiveness of the ERH

treatability study system at Site 22:
e Ability of the system to achieve and maintain temperatures of 90 degrees Celsius throughout the
treatment volume. The temperature profile in the subsurface has been shown to be the most

important metric in determining the success of treatment via ERH (Batelle, 2006).

e Ability of the system to remove a significant amount of the site cVOC mass via the recovered vapor

stream.

e Ability of the system to reduce average total cVOC concentrations in subsurface soil by 95.5 percent,

to an average of 20 mg/kg or less.
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e Ability of the system to reduce pore water cVOC concentrations at the site. Because LUCs currently
in place at Naval Station Great Lakes prevent pore water use, no specific pore water reduction goals

were set.
The sections below detail data collection activities associated with evaluating the ERH treatability study
system with respect to these goals. The success of the system in meeting the stated goals is evaluated

in Section 3.0.

2.4.1 Temperature Monitoring

As stated above, the temperature of the subsurface was measured throughout the treatment area. One
TMP, with thermocouples installed at multiple depths, was installed in each section of the treatment area.
The TMPs were placed in areas nearly equidistant from the surrounding electrodes to provide
conservative temperature data. The TMPs and thermocouples were placed as follows (Figure 1 of
Appendix A):

e Treatment in the northeastern corner of the site, Area 1, extended to approximately 25 feet.
Thermocouples in the Area 1 TMP were placed at 1, 5, 10, 15, 20, and 25 feet bgs.

e The central portion of the site was designated as Area 2. In this area, temperature monitoring depths
were set at 1, 5, 10, 15, and 18 feet bgs.

e Temperature monitoring depths in Area 3 (the western portion of the treatment area) were
established at 1, 5 and 8 feet bgs.

Temperature data from the thermocouples were processed continuously. The data were then graphed to
provide a simple method of analyzing temperature trends throughout the treatment volume. An
evaluation of the success of the ERH treatability study system in achieving and maintaining temperatures

of 90 degrees C in the subsurface is presented in Section 3.1.

2.4.2 Vapor Stream Sampling

Soil vapor and steam were continuously removed from the subsurface during ERH treatability study
system operation. The steam was then condensed, and the resultant water stream was then cooled and

reinjected in to the annular space of the electrodes to maintain moist/conductive conditions in the
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graphite/steel shot backfill. The remaining vapor stream was then cooled and discharged to the

atmosphere. Periodic monitoring of the vapor stream was conducted to:

e Make sure that the maximum permitted rate of uncontrolled cVOC emissions of 8 pounds per hour
was not exceeded. If the discharge rate had approached that value, the stream would have been
passed through the granular activated carbon system prior to discharge. Since the discharge rate

stayed well below this value, the granular activated carbon was not utilized.

e Provide data to estimate cVOCs removed via the ERH treatability study system.

e Determine when vapor recovery had reached an asymptotic level and continued operation of the

system would lead to minimal additional cVOC recovery.

To allow a general evaluation of vapor recovery and the third criterion above, measurements of the cVOC
concentration of the vapor stream were obtained with a photoionization detector (PID). These
measurements were obtained three to four times a week during the first 4 weeks of system operation and
approximately weekly thereafter. Vapor stream samples were collected in Tedlar bags for laboratory
analysis on an approximately weekly basis for the first 13 weeks of operation to provide more quantitative
data to evaluate the performance criteria. These samples were analyzed by Test America Analytical
Testing Corporation (Buffalo Grove, lllinois) for cVOCs via U.S. EPA Method 8260B.

Results of the vapor stream monitoring and sampling and achievement of the related site goals are

presented in Section 3.2.

2.4.3 Soil Sampling

Following the start of remedial activities at the site, soil sampling activities were conducted periodically to
determine the reductions in soil concentrations throughout the site to optimize system performance and to
determine when remedial activities were considered complete. During these performance sampling
events, the soil samples were collected as closely as possible to the locations and depths of the

respective pre-remediation samples. The following summarizes these events:

e The first performance sampling event took place on July 11, 2006, as proposed in the ERH Work
Plan (TtNUS, 2006b), after it was estimated that remediation was approximately 70 percent complete
based on power consumption. Samples were collected from the 15 pre-remediation locations and

depths.
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e The second event took place on August 8, 2006. Samples were collected from the five locations and

depths exhibiting the highest concentrations of cVOCs during the July sampling event.

e The third event took place on September 12, 2006. Because this was expected to be the final

sampling event, a full round of 15 samples was collected.

e The fourth and final event took place on September 28, 2006. This event included the three

locations and depths that exhibited elevated concentrations during the September 12 event.

During each performance sampling event, the soil samples were collected utilizing the protocol from the
ERH Work Plan and site-wide Quality Assurance Project Plan. The samples were laboratory analyzed at
Severn Trent Laboratory in Canton, Ohio, for cVOCs via U.S. EPA Method 8260B. The results of the
performance soil sampling and achievement of the related site goals are presented in Section 3.3. Field

logs from these sampling events are provided in Appendix D.

2.4.4 Pore Water Sampling

Following completion of the ERH treatability study, three of the abandoned monitoring wells (Section
2.3.2) were reinstalled. Reinstallation of these wells was delayed until March 6 and 7, 2007 to allow the
soil to cool sufficiently for the use of polyvinyl chloride wells in the subsurface. Following installation, the
locations and elevations of the monitoring wells were surveyed by James Anderson Company
(Appendix E). Pore water samples were collected from these wells on March 10, 2007, via low-flow
sampling techniques per the protocol in the ERH Work Plan and site-wide Quality Assurance Project
Plan. The samples were laboratory analyzed at Severn Trent Laboratory in Canton, Ohio, for cVOCs via
U.S. EPA Method 8260B.

The results of the pore water sampling and achievement of the related site goals are presented in Section

3.4. Field logs from the pore water sampling event are provided in Appendix D.
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SUMMARY OF PRE-TREATABILITY STUDY SOIL SAMPLE RESULTS

TABLE 2-1

SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY

NAVAL STATION GREAT LAKES, ILLINOIS

Depth from
Depth from Top of Total
Surface Native Soil PCE TCE cis-1,2-DCE VvC cvocs?
Sample No. Rationale for Sample Location (feet) (feet) (ng/kg) (na/kg) (no/kg) (ng/kg) (ug/kg)
Confirm historical concentrations
NTC225B200203 at GL95-105S-13 6-7 2-3 26,000 ND (f) ND ND 26,000
Delineate depth at historical
NTC225SB200506 boring GL95-1055-13 9-10 5-6 ND ND ND ND ND
NTC22SB2102 |Frovide additional baseline data 8-9 1-2 9,300 1,800 5,800 ND 16,900
in remediation area
NTC22SB210405 |- roVide additional baseline data 11-12 4-5 160,000 10,000 13,000 ND 183,000
in remediation area
NTC225B211112 | roVide additional baseline data 18- 19 11-12 ND ND ND ND ND
in remediation area
NTC225B220203 |- "0Vide additional baseline data 9-10 2-3 19,000 ND ND ND 19,000
in remediation area
NTC225B220708 |- "OVide additional baseline data 14-15 7-8 ND ND ND ND ND
in remediation area
NTC225B221112 |- roVide additional baseline data 18-19 11-12 200,000 ND ND ND 200,000
in remediation area
Confirm historical surface sample
NTC225B230102 at GL95-105S-8 4-5 0-1 400 ND ND ND 400
Confirm historical surface sample
NCT225B230203 at GL95-105S-8 6-7 2-3 1200 ND ND ND 1,200
Confirm historical surface sample
NTC225B240102 at GLI5-105S-2 5-6 1-2 720 ND ND ND 720
Confirm historical surface sample
NTC225B240203 at GL95-105S-2 6-7 2-3 1,200 ND ND ND 1,200
Confirm historical surface sample
NTC225B250102 at GL95-105S-10 5-6 1-2 2,800 ND ND ND 2,800
NTC22SB250203 Confirm historical surface sample 6-7 5.3 ND ND ND ND ND

at GL95-105S-10

PCE - Tetrachloroethene
TCE - Trichloroethene
Cis-1,2-dichloroethene

VC - Vinyl chloride
ND - Non-detect
& CVOCs - Chlorinated volatile organic compounds (PCE, TCE, cis-1,2-DCE ,and VC)




TABLE 2-2

SUMMARY OF PRE-TREATABILITY STUDY AND HISTORICAL PORE WATER SAMPLE RESULTS

SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY

NAVAL STATION GREAT LAKES, ILLINOIS

'([J"”O'SdTAfO NTC22MWO05S | NTC22MWO05S | NTC22MWO05S | NTC22MWO06S | NTC22MWO06S | NTC22MWO06S | NTC22MW10S | NTC22MW10S | NTC22MW10D | NTC22MW10D

PARAMETER za;gsz’ivoaner SAMPLE DUPLICATE SAMPLE SAMPLE SAMPLE DUPLICATE SAMPLE SAMPLE SAMPLE SAMPLE

Criterion 8/11/2003 8/11/2003 11/22/2005 10/21/2003 11/20/2005 11/20/2005 10/25/2003 11/20/2005 10/24/2003 11/20/2005
Chlorinated Volatiles (ug/L)
CHLOROMETHANE NC 1 U 1 U 1 U 2000 U 1400 U 1400 U 1 U 2 U 0.21 J 1 U
CIS-1,2-DICHLOROETHENE 70 1U 1U 1U 2000 U 1400 U 1400 U 2.6 52 1U 4
0.58 J 0.55 J 1U 59000 45000 43000 62 351 | 89 | 1U
TRANS-1,2-DICHLOROETHENE NC 1U 1U 1U 2000 U 1400 U 1400 U 1U 2 U 1U 1U
TRICHLOROETHENE 5 1 U 1 U 1 U 2000 U 1400 U 1400 U 1.3 2 U 1 U 1 U
VINYL CHLORIDE 2 1U 1U 1U 2000 U 1400 U 1400 U 1U 2 U 1U 1.3

J = Result is estimated as a result of a value less than the reporting limit or a technical noncompliance.
U = Value is a nondetected result as reported by the laboratory and should not be considered present.
Shaded cells exceed the lllinois TACO Groundwater Ingestion Tier 1 criteria and Federal Maximum Contaminant Limits.

NC = No Criterion




TABLE 2-3

SUMMARY OF BASELINE TREATMENT AREA SOIL SAMPLE RESULTS
SITE 22 - BUILDING 105 DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

Depth PCE TCE cis-1,2-DCE VC Total CVOCs*?

Sample No. (feet bgs) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ngrkg)
NTC22SB20 6-7 26,000 ND ND ND 26,000
NTC22SB21 9-10 9,300 1,800 5,800 ND 16,900
NTC22SB21 13-14 160,000 10,000 13,000 ND 183,000
NTC22SB22 7-8 19,000 ND ND ND 19,000
NTC22SB22 18-19 200,000 ND ND ND 200,000
GL95-105S-13 25-3 1,500,000 ND ND ND 1,500,000
NTC22MWO05S 0-1 190,000 ND ND ND 190,000
GL95-105S-12 0-05 370,000 ND ND ND 370,000
GL95-105S-12 25-3 600,000 ND ND ND 600,000
NTC22SB19 19-20 570,000 5,600 9,300 ND 584,900
TOLO01-GP0O4 8-12 550,000 ND 820 ND 550,820
NTC22MW10D 9-11 130,000 1,300 1,700 ND 133,000
NTC22SB15 0-1 770,000 7,700 52,000 ND 829,700
NTC22SB15 11-12 590,000 ND ND ND 590,000
NTC22MWO06D 7-8 870,000 7,300 9,100 ND 886,400

AVERAGE 436,953 2,247 6,115 ND 445,315

Notes:
PCE - Tetrachloroethene VC - Vinyl chloride
TCE - Trichloroethene ND - Non-detect

cis-1,2-dichloroethene 4 CVOCs - Chlorinated volatile organic compounds (PCE, TCE, cis-1,2-DCE and VC)




TABLE 2-4

CHRONOLOGY OF FIELD EVENTS
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

Date

Event Description
Begin End
11/2005 Baseline Sampling Baseline Soil Sampling Event
4/17/2006 | 5/8/2006 Construction of ERH System Placement of surface equipment
Drilled boreholes and installed each co
4/24/2006 | 5/1/2006 [ Drilling and Electrode Installation |[located electrode/VR well
Surface piping and electrical
5/1/2006 | 5/22/2006 System Connection connection
5/22/2006 | 5/23/2006 | System Startup and Shakedown [Power was applied and tested
7/11/2006 Round 1 Soil Sampling Event
8/8/2006 Interim Soil Sampling Round 2 Soil Sampling Event
9/12/2006 Round 3 Soil Sampling Event
9/28/2006 Round 4 Soil Sampling Event
10/4/2006 | 10/16/2006 System Shutdown De-energized electrodes
11/4/2006 | 11/16/2006 Site Restoration Restored site to its original condition
Re-installed and sampled MW10D,
MW10S, and MWO6S that were
Monitoring Well Re-Installation and|abandoned as part of system
3/6/2007 | 3/10/2007 Sampling installation activities
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The performance of the ERH treatability study was evaluated based on the collection and analyses of

temperature, vapor, soil, and pore water data. This section includes a summary of the data and an

assessment of the performance of the ERH system compared to the criteria in Section 2.4, specifically:

treatment volume.

Ability of the system to achieve and maintain temperatures of 90 degrees Celsius throughout the

o Ability of the system to remove a significant amount of the site cVOC contamination through the

vapor stream.

e Ability of the system to reduce average cVOC concentrations in subsurface soil by 95.5 percent, to

an average of 20 mg/kg or less.

¢ Ability of the system to reduce pore water cVOC concentrations at the site.

3.1 TEMPERATURE MONITORING RESULTS AND EVALUATION

As stated in Section 2.4, the subsurface temperature profile is the most important metric in determining

whether an ERH system will effectively reduce contaminant concentrations at a site. To that end, the

subsurface temperature was continuously monitored throughout the remedial process at Site 22. Figures

3-1 through 3-3 show the temperature profile versus depth over time for the three TMPs at the site. The

maximum temperature reached at each depth interval is provided below (TRS, 2006); the average

temperature in the subsurface prior to treatment was 15.5 degrees Celsius.

Depth Areal Area 2 Area 3
(ft bp s) Maximum Temp | Maximum Temp | Maximum Temp
’ (degrees C) (degrees C) (degrees C)
103 100 100
10 105 102 96
15 109 103 NA
25 81 NA NA
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As is evident from the data above, the target temperature of 90 degrees Celsius was achieved, exceeded,
and maintained throughout the majority of the treatment area. The exceptions were the surface soil of
Areas 2 and 3, and the 25-foot bgs interval of Area 1. The surface soil at Areas 2 and 3 did not reach the
target temperature, primarily due to cooling at the surface (despite the presence of an insulating mat).
This cooling did not affect system performance because the temperature increase was sufficient to aid in
the volatilization and removal of contaminants from the high permeability fill just below the surface. The
vacuum applied to this interval by the VR system also created a reduced boiling point for the PCE/water

mixture at this interval, leading to contaminant reductions despite the lower temperatures.

The temperature at the deepest interval of Area 1 was also not a concern. The maximum depth at which
contamination was identified was 20 feet bgs; the treatment zone was extended 5 feet deeper to account
for cooling at depth. Therefore, the temperature of 103 degrees Celsius at 20 feet bgs in Area 1

represents the bottom of the contaminated zone.

Based on the data presented above, the temperature profile at the site exceeded the evaluation criteria

for the study.

3.2 VAPOR SAMPLING RESULTS AND EVALUATION

As stated in Section 2.4.2, recovered vapor stream samples were periodically measured for VOC
concentration via a PID and laboratory analyzed for cVOCs during treatability study system operation.
The maximum PID reading was 596 parts per million (ppm) on June 27, 2006; this corresponds with the
date of the collection of the sample with the maximum cVOC concentration as measured by the
laboratory (1,290 ug/L). Figure 6 of the TRS Final Report (Appendix A) shows that although the
magnitude of the concentrations was very different, the relative concentrations obtained by the PID and
laboratory analyses were highly correlated throughout the operation of the system. A small peak in
removal was observed at the end of May as the average subsurface temperature approached 35 degrees
Celsius. A second, higher peak was observed during the June 27 sampling as the average subsurface
temperature reached 80 degrees Celsius. Following collection of the August 1 vapor sample, cVOC
concentrations in the recovered vapor decreased quickly. This indicated that the cVOC mass recovery of

the system was becoming less efficient.

Table 3-1 summarizes the vapor data obtained from the analytical laboratory. This table also provides
the air flow rate measured at the time of sampling, the calculated amount of cVOC mass removed during
each period, and the cumulative cVOC removal. Based on the calculations, approximately 1,200 pounds

of cVOCs were removed from the subsurface via the recovered vapor stream. The total cVOC mass in
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the subsurface prior to remediation was estimated at approximately 1,350 pounds (Tetra Tech, 2006a).
This equates to an estimated removal of 89 percent of the cVOC mass via the recovered vapor stream.

This was an acceptable percentage, especially considering the following:

The potential error in the estimates of both the mass of cVOCs in the subsurface and the total cVOC

removal.

e The estimate of initial cVOC mass included two surface and near-surface hot spots north of the

treatment area that were subsequently shown to contain minimal contamination.

e Recovery via the VR system is only one mechanism (albeit the most prevalent) at work in reducing
cVOC concentrations in the subsurface during ERH operation. Other mechanisms include increased

hydrolysis and biodegradation occurring at higher temperatures.

e In conjunction with the soil sampling detailed below, the mass in the recovered vapor stream

indicates substantial reduction in cVOC mass at the site.

Based on the data presented above, the vapor recovery at the site met the evaluation criteria for the

study.

3.3 SOIL SAMPLING RESULTS AND EVALUATION

As stated in Section 2.0, soil samples were collected prior to treatability study activities, and four
performance soil sampling events were conducted during treatability study operation. These soil samples
were collected from approximately the same locations and depths as the 15 baseline samples designated
to represent the treatment area (Table 2-3 and Figure 2-2). The average cVOC concentration of these
samples was 445 mg/kg prior to remediation; the goal of the ERH system was to reduce the average
concentration to less than 20 mg/kg. Data from the pre-remediation and post-remediation sampling
events and associated percent reduction values are summarized in Table 3-2. A graph showing

reductions in cVOC concentrations as remediation progressed is presented as Figure 3-4.

The first round of performance soil sampling, which consisted of collecting 15 samples, was conducted on
July 11, 2006. The concentrations of total cVOCs ranged from 0.002 to 3,306 mg/kg. Concentrations in
7 of the 15 samples were reduced to less than the cleanup goal of 20 mg/kg, and concentrations in 11
samples exhibited significant reductions. A significant increase in concentration (from 585 to

3,305 mg/kg) was measured at NTC22SB19 (18 to 19 feet bgs); this increase may have been due to
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sampling variability associated with source material present in the backfill of the nearby sanitary sewer.
The average total cVOC concentration from this sampling event indicated a 40-percent reduction in
average concentration to 267 mg/kg. It was determined that the soil concentration reduction criteria had
been achieved in portions of the treatment area, so the electrode field was reconfigured on July 20, 2006.
Energy input to four electrodes in Area 3 (the most western electrodes) was discontinued to reduce the
amount of energy being applied to areas that had achieved the soil concentration reduction criteria.

Results from this sampling event are presented on Figure 3-5.

The second performance sampling event was scheduled for August 8, 2006. At this time, cVOC removal
rates in the vapor stream were reduced from their highest levels, indicating that remediation was
approaching completion. During this sampling event, five soil samples were collected from the locations
and depths with the highest concentrations based on the first round of performance sampling. These
samples included the four locations/depths not showing significant reductions and GL-95-105S013, which
showed a significant reduction but still exhibited elevated cVOC concentrations. The concentrations of
cVOCs in three of the five samples were reduced to less than 1 mg/kg, with another soil sample
concentration reduced to 15.8 mg/kg. PCE soil concentrations in the fifth sample (SB-19 at 19 to 20 feet
bgs) decreased by 69 percent but remained greater than 20 mg/kg, so the treatment operation was
reconfigured to target just the northeastern portion of the treatment area. Including the five new results
with the 10 results from the first round of sampling, the average cVOC concentration of the soil samples
was calculated to be 77 mg/kg, equating to a reduction of 83 percent. Results from this sampling event
are presented on Figure 3-6.

On August 3, 2006, it was determined that the connection between the Power Control Unit and electrode
H3 had been lost and that the fault was within the 4-foot section of utility trenching extending from the site
under Sampson Street to the electrode. After the soil analytical results from the second round of
performance soil sampling indicated that the area surrounding electrode H3 was still impacted above the

remedial goal, the electrode was repaired on August 15, 2006 and placed back in service.

A third round of performance sampling was conducted after a 95-percent reduction in the peak vapor
stream concentrations of cVOCs had been achieved. During the third performance sampling event
(September 12, 2006) the 15 soil samples from the approximate locations and depths of the baseline
sampling event were resampled, with the results ranging from non-detect to 192 mg/kg, and 12 of 15
samples with concentrations less than 20 mg/kg, including SB19 (19 feet to 20 feet bgs). Three locations
showed increases from previously low PCE concentrations. The average cVOC concentration was

25.2 mg/kg (94.3-percent reduction). This was slightly greater than the cleanup goal, so the electrode
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array was reconfigured to target the area of the three soil samples with remaining cVOC concentrations

greater than the cleanup goal. Results from this sampling event are presented on Figure 3-7.

The fourth, and final, performance sampling event was completed on September 28, 2006. The three soil
samples from the third round of performance sampling with remaining cVOC concentrations greater than
the cleanup goal were resampled. The concentrations of each of the re-sampled soil samples were less
than 20 mg/kg. Utilizing these sample results in conjunction with the other 12 samples from the third
round of performance sampling, the average cVOC concentration for the samples was calculated to be
4.1 mg/kg, equating to an overall reduction of 99.1 percent. Results from this sampling event are

presented on Figure 3-8.

This sampling event confirmed that the project goal for cVOC concentration reductions in site soil was
exceeded (99.1-percent reduction versus a goal of 95.5-percent reduction). In fact, with a total cVOC
concentration range between non-detect and 15.4 mg/kg, all sample concentrations were less than the
cleanup goal for the average sample. Therefore, based on the data presented above, the sall

concentration reductions at the site exceeded the evaluation criteria for the study.

3.4 PORE WATER SAMPLING RESULTS AND EVALUATION

As stated in Section 2.3.2, three monitoring wells located in the treatment area were abandoned prior to
remediation and were reinstalled in March 2007. On March 10, 2007, approximately 6 months after the
end of the ERH activities, samples were collected from the reinstalled wells (MW6S, MW10S, and
MW10D). The results are summarized in Table 3-3.

Monitoring well MW-6S is a shallow well located within the treatment volume. The total cVOC
concentration in this well was reduced from 45,000 pg/L to 17 pg/L. Monitoring wells MW-10S and
MW-10D are screened in the deeper sand aquifer (30 to 40 feet bgs). The pore water total cVOC
concentration for the sample from MW-10S (screened just below the clay/sand interface) decreased from
55.5t0 2.5 pg/L. The total cVOC concentration in MW-10D (screened at the bottom of the sand aquifer
from 35 to 40 feet bgs) rose slightly from 5.3 to 17 pug/L Pore water analytical data are summarized in

Table 3-3 and presented on Figure 3-9.
Based on the cVOC concentration reduction of greater than 99 percent for the monitoring wells within the

treatment area, the pore water concentration reductions at the site met the evaluation criteria for the

study.
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ACHIEVEMENT OF STUDY GOALS

As detailed above, the following four evaluation criteria for the study were met or exceeded:

The temperature goal of 90 degrees Celsius throughout the treatment volume was exceeded, with

only a few exceptions that did not affect the overall system performance.

Approximately 1,200 of 1,350 pounds (89 percent) of cVOC mass were removed in the vapor
recovery stream; this meets the study goals of providing significant cVOC removal, especially

considering the factors detailed in Section 3.2.

The average total cVOC concentration in the soil samples were reduced to 4.1 mg/kg (99.1-percent
reduction), exceeding the goal of 20 mg/kg (95.5-percent reduction). In fact, all individual soil
samples exhibited concentrations less than 16 mg/kg, less than the goal of 20 mg/kg for the average

sample.

Pore water cVOC concentrations inside the treatment area were reduced 99 percent, meeting the

goal of groundwater concentration reduction.

120711/P 3-6 CTO 0009



TABLE 3-1

SUMMARY OF SOIL VAPOR AND cVOC REMOVAL DATA
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

cVOCs Avg.
cVOC (d) Removed this | Subsurface
PCE TCE Flow Rate | PID Reading |Removal Rate period Temp
Sample Date (ng/L) (no/L) (scfm) (ppm) (pounds) (pounds) (degrees C)
05/25/06 84.9 ND 210 12 0.07 1 17
05/31/06 1060 ND 210 319 0.83 64 31
06/07/06 854 ND 225 198 0.72 134 53
06/13/06 780 ND 198 260 0.58 93 65
06/21/06 1140 ND 205 383 0.88 139 76
06/27/06 1290 ND 261 596 1.26 152 81
07/05/06 1050 ND 209 400 0.82 204 86
07/18/06 460 11.2 205 146 0.36 184 86
08/01/06 399 ND 210 69 0.31 113 89
08/16/06 40 ND 205 35 0.03 63 88
08/30/06 67.1 3.62 193 27 0.05 14 8
09/07/06 191 20 0.04 9 77
09/21/06 230 23 0.04 13 84
Samples not Collected
10/04/06 202 21 0.04 13 93
10/16/06 205 4 0.01 7 71
TOTAL 1,201
Notes:

PCE - Tetrachloroethene

TCE - Trichloroethene

PID - Photoionization detector reading
cVOC - Chlorinated volatile organic compound

mg/L - Microgram per liter

scfm - Standard cubic feet per minute
ppm - Parts per million

C - Celsius




TABLE 3-2

SUMMARY OF SOIL PERFORMANCE SAMPLING DATA
SITE 22 - BUILDING 105 DRY CLEANING FACILITY

NAVAL STATION GREAT LAKES, ILLINOIS

Total CVOCs?
Baseline 1st Performance| 2nd Performance 3rd Performance 4th Performance
Sampling Sampling Sampling Sampling Samplingb
Depth Nov 2005 July 2006 Aug 7, 2006 Sept 11, 2006 Sept 28, 2006 Percent
Sample No. (feet bgs) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) Reduction®
NTC22SB20 6-7 26,000 11,047 NS 3,391 NS 86.96
NTC22SB21 9-10 16,900 57,700 920 420 NS 97.51
NTC22SB21 13-14 183,000 221,000 780 1,370 NS 99.25
NTC22SB22 7-8 19,000 2.1 NS 0 NS 100.00
NTC22SB22 18-19 200,000 796 NS 62,400 15,074 92.46
GL95-105S-13 25-3 1,500,000 58,160 1 1,100 NS 99.93
NTC22MWO05S 0-1 190,000 4,500 NS 640 NS 99.66
GL95-105S-12 0-0.5 370,000 20,580 NS 19,310 NS 94.78
GL95-105S-12 25-3 600,000 21,158 NS 3,230 NS 99.46
NTC22SB19 19-20 584,900 3,305,700 1,033,000 5 NS 100.00
TOL01-GP04 8-12 550,820 36,120 NS 4 NS 100.00
NTC22MW10D 9-11 133,000 350 NS 192,200 15,380 88.44
NTC22SB15 0-1 829,700 3,164 NS 215 NS 99.97
NTC22SB15 11-12 590,000 255,300 15,200 94,100 1,016 99.83
NTC22MWO06D 7-8 886,400 2,622 NS 265 NS 99.97
AVERAGE 445,315 266,540 76,676 25,243 4,095 99.08
Notes:

a Total CVOCs - Chlorinated volatile organic compounds (PCE, TCE, cis-1,2-DCE and VC).
b Average calculated from 4th interim sample results for NTC22SB22, NTC22MW10D, and NTC22SB15 and 3rd interim sample results for all other samples.
¢ Percent reductions calculated from 4th interim sample results for NTC22SB22, NTC22MW10D, and NTC22SB15 and 3rd interim sample results for all

other samples.
NS - Not sampled.




TABLE 3-3

SUMMARY OF PORE WATER DATA

NAVAL STATION GREAT LAKES, ILLINOIS

SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY

lllinois TACO

NTC22MWO06S | NTC22MWO06S [ NTC22MW10S | NTC22MW10S | NTC22MW10D | NTC22MW10D
Groundwater
PARAMETER Ingestion
Criterion 11/20/2005 3/10/2007 11/20/2005 3/10/2007 11/20/2005 3/10/2007
Chlorinated Volatiles (ug/L)
CHLOROMETHANE NC 1400 U 0.38J 2 U 10U 10U 10U
CIS-1,2-DICHLOROETHENE 70 1400 U 2.3 52 1.3 4 0.21J
TETRACHLOROETHENE 5 45000 9.2 35 10U 10U 16
TRANS-1,2-DICHLOROETHENE NC 1400 U 10U 2 U 10U 1.0U 1U
TRICHLOROETHENE 5 1400 U 5.2 2 U 1.2 10U 1.2
VINYL CHLORIDE 2 1400 U 10U 2 U 10U 1.3 10U

J = Result is estimated as a result of a value less than the reporting limit or a technical noncompliance.
U = Value is a nondetected result as reported by the laboratory and should not be considered present.

NC = No Criterion
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4.0 HUMAN HEALTH RISK ASSESSMENT FOR POST-TREATMENT CONDITIONS

This section presents a human health risk evaluation of post-treatment soil and groundwater/pore water
at Site 22. The risks were calculated using the same exposure equations, assumptions, and models
employed in the RI/RA (TtNUS, 2004). A comparison of post-treatment and pre-treatment risks is also

presented in this section.

4.1 DATA EVALUATION

Tables 4-1 and 4-2 present comparisons of compounds detected in post-treatment soil and
groundwater/pore water samples with lllinois EPA TACO and U.S. EPA criteria. As shown in the tables,
only the concentrations of PCE and trichloroethene exceeded one or more these criteria. Therefore, the

post-treatment risk assessment evaluated risks for PCE and trichloroethene only.

4.2 EXPOSURE POINT CONCENTRATIONS

Exposure point concentrations (EPCs) were determined as in the RI/RA. If a data set consisted of less
than 10 samples, the maximum detected concentration was used as the EPC. If a data set consisted of
more than 10 samples, the 95-percent upper confidence limit (UCL) was used as the EPC. For the post-
treatment risk evaluation, maximum concentrations were used as the EPCs for surface soil and
groundwater/pore water. The 95-percent UCL was used as the EPC for subsurface soil. The post-

treatment EPCs are as follows:

Surface Saoil Subsurface Sail Groundwater/Pore Water
PCE - 19 mg/kg PCE - 12 mg/kg PCE — 16 ug/L
TCE — 0.2 mg/kg TCE — 2 mg/kg TCE —5.2 pg/L

For purposes of comparison, the pre-treatment EPCs were as follows:

Surface Saoill Subsurface Sail Groundwater/Pore Water
PCE — 770 mg/kg PCE - 180 mg/kg PCE - 59,000 pg/L

TCE - 7.7 mg/kg TCE - 2 mg/kg TCE — 1.3 ng/L

4.3 POTENTIAL RECEPTORS

Risks for the following potential receptors were evaluated in the post-treatment risk assessment:
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e Construction workers
e Future full-time occupational workers

e Hypothetical future residents

4.4 EXPOSURE ROUTES AND PATHWAYS

The following exposure routes and pathways were quantitatively evaluated in the post-treatment risk

assessment:

e Ingestion and dermal contact with surface and subsurface soll

e Inhalation of vapors from surface and subsurface soil (ambient air)

e Dermal contact with groundwater/pore water (construction workers only)
e Inhalation of vapors from groundwater/pore water (ambient air)

e |nhalation of vapors from groundwater/pore water by vapor intrusion (indoors)

Risks for vapor intrusion from soil into indoor air (based on soil concentrations) were not included in this
evaluation because U.S. EPA in its Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway
from Groundwater and Soils (Subsurface Vapor Intrusion Guidance) recommends that this pathway not
be evaluated “because of the large uncertainties associated with measuring concentrations of volatile
contaminants introduced during soil sampling, preservation, and chemical analysis, as well as the

uncertainties associated with soil partitioning calculations” (U.S. EPA, 2002).

Based on the results of the post-treatment sampling events, an exclusion to the Groundwater Ingestion
Exposure Route, as provided in Subpart C of TACO, Part 742.320, applies at this site (i.e., groundwater
ingestion is not included as an exposure route or pathway). As shown below, the requirements of items

a) through f) of the exclusion in Part 742.320 are met:

e Part 742.320 a): The requirements of Subpart 742.300 and 742.305 are met; i.e., delineation of
groundwater contamination has been obtained as shown in the RI (TtNUS, July 2004) and in this
treatability study. No free product has been observed at the site during field activities.

e Part 742.320 b): As stated above, no free product has been observed at the site.

e Part 742.320 c): The source of the release is not within the minimum or designated setback zone or

within a regulated recharge area of a potable supply well. As shown below, impact above drinking
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water standards does not migrate from the site. There are currently prohibitions on recovering water
for potable use on Naval Station Great Lakes and potable water for Naval Station Great Lakes is
obtained from Lake Michigan utilizing the Navy’s drinking water treatment system. The surrounding
communities are also connected to public water systems supplied by Lake Michigan. The City of
North Chicago has its own treatment system. Other nearby communities, including Knollwood, Lake
Bluff, Libertyville, Vernon Hills, Wildwood, and Gurnee, are supplied by the Central Lake County Joint
Action Water Agency. Lake County provides an additional 20,000 customers with potable water from
Lake Michigan. Shallow aquifers in the region (found at 150 to 500 feet bgs) often have poor quality
water due to the presence of naturally occurring gas, oil, and hydrogen sulfide; the deep aquifer

system (900 to 1,500 feet bgs) typically exhibits high yields of good quality water (Guernsey, 2002).

The closest public water supply well that could be located was greater than 10 miles from the site. A
search of the lllinois State Geological Survey (ISGS) indicated one water well was located in the
Township and Range of the site; the well is 210 feet deep and the owner is listed as Sager Lock

Company. It does not appear that the company is still active at that location.

Although there may be some individual private supply wells in the vicinity that do not appear in the
ISGS database, it is highly unlikely, based on the depth of impact at the site and the low permeability

soil matrix, that the site is within a recharge area for such wells.

If additional information is required to meet this aspect of the exclusion, it will be provided in the
ROD.

e Part 742.320 d): Groundwater contamination modeling was conducted to show that groundwater
concentrations above Tier 1 groundwater remediation objectives are not present outside of an area
where the local government has adopted an ordinance that effectively prohibits the installation of
potable water supply wells. In this case, the equivalent of that ordinance is Instruction 11130.1
instituted by Naval Station Great Lakes that prohibits the installation of groundwater supply wells
throughout Naval Station Great Lakes (Appendix G). Additionally, as part of the LUC Implementation
Plan for the site, Site 22 will be added to the LUC Memorandum of Agreement between Naval Station
Great Lakes and the lllinois EPA. A description of the modeling effort is included in Section 4.5.
Because the modeling shows that the groundwater at the site boundary contains concentrations

equal to or less than the Tier 1 objectives, this aspect of the exclusion is met.

e Part 742.320 e): Based on the information provided in response to c) and d) above, the

concentrations within the setback zone for a potable water supply will meet Tier 1 objectives.
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e Part 742.320 f): The modeling described in Section 4.5 indicates that the groundwater discharging
into Lake Michigan will meet the applicable criteria.

4.5 GROUNDWATER MODELING

Groundwater modeling for PCE detected in post-treatment groundwater at Site 22 was conducted to
determine exposure concentrations and potential drinking water risks at a point of compliance
downgradient of the site. The model used to predict the concentrations was the modified Domenico
transport equation that is listed as equation R26 in Appendix C, Table C, Part 742.810 of the lllinois
Administrative Code (IAC). This equation calculates the concentration of a contaminant downgradient of
a slab-type source of constant concentration after equilibrium in the system has been attained (i.e., plume
has achieved full expansion). The modeling was based on the maximum PCE concentration detected in
post-treatment groundwater at the site (16 pg/L at location NTC22MW10D). Site-specific data were used

for most of the input parameters. These included:

e Source dimensions

e Soil porosity

e Hydraulic conductivity
e Hydraulic gradient

e Distance to exposure point
The chemical-specific First Order Degradation Constant for PCE was obtained from Table E in
Appendix C of TACO. The input parameters for each model run are presented in Table 4-3 and model

calculations are presented in Appendix H.

MODELING RESULTS

The results of six model simulations are summarized in Table 4-3. These include:

e Two simulations to the east of the source

e Two simulations to the west of the source

e Two simulations south of the source
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Two simulations were run in each direction to estimate concentrations at the site boundary located
approximately 75 feet from the source and at the facility boundary located approximately 1,300 feet from

the source.

As shown in Table 4-3, the estimated concentration at the site boundary is 5 pg/L and meets the Tier 1
objective for PCE and the predicted concentration at the facility boundary is several orders of magnitude
less than the Tier 1 objective in the three directions evaluated. Based on these modeling results, it can
be concluded that groundwater will not transport PCE in concentrations that will adversely impact water
quality at the boundaries of Site 22 or NS Great Lakes (i.e., at Lake Michigan).

The models used for this evaluation are analytical solutions for modeling groundwater transport of
contaminants in a very simplified manner. Certain assumptions inherent in these models cause a

significant amount of conservatism in the modeling results:

e The source of PCE was assumed to be constant throughout each model simulation. The model, as
constructed, is overly conservative because it assumes that the concentrations of PCE at the source

will remain constant and will not be depleted over time.

e The maximum concentration detected in post-treatment samples was conservatively used to

represent the contaminated groundwater.

4.6 POST-TREATMENT RISK ASSESSMENT RESULTS

This section presents the cancer and noncancer risk estimates for post-treatment soil and

groundwater/pore water samples at Site 22 (Table 4-4).

Quantitative risk estimates are compared to typical risk benchmarks to interpret the quantitative risks and
to aid risk managers in determining the need for remediation at a site. Calculated incremental lifetime
cancer risks (ILCRs) are interpreted using the U.S. EPA's "target range" (1x10™ to 1x10'6) and the lllinois

EPA goal of 1x10®, and noncarcinogenic hazard indices (HIs) are evaluated using a target value of 1.0.

U.S. EPA has defined the range of 1x10™ to 1x10°® as the ILCR target range for most hazardous waste
facilities addressed under the Comprehensive Environmental Response, Compensation and Liability Act
and RCRA. Individual or cumulative ILCRs greater than 1x10™ are typically not considered as protective

of human health, and ILCRs less than 1x10° are generally regarded as protective. Risk management
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decisions are necessary when the ILCR is within the 1x10™ to 1x10° cancer risk range. An HI exceeding

1.0 indicates that there may be potential noncarcinogenic health risks associated with exposure.

As shown in Table 4-4, post-treatment estimated cancer risks for construction workers and future
occupational workers are less than the U.S. EPA's target risk range (1x10™ to 1x10°®) and the lllinois EPA
goal of 1x10®. Cancer risks for hypothetical future residents are within the U.S. EPA target risk range and
slightly exceed the lllinois EPA goal. Post-treatment noncarcinogenic His are less than the U.S. EPA and
lllinois EPA goal of 1.0.

For purposes of comparison, pre-treatment risks calculated in the RI/RA are presented Table 4-3. As

indicated in Table 4-4, post-treatment cancer and noncarcinogenic risks are one to two orders of
magnitude less than the pre-treatment risks.
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TABLE 4-1

SUMMARY OF DESCRIPTIVE STATISTICS AND COMPARISONS FOR TREATABILITY STUDY
SURFACE/SUBSURFACE SOIL DATA - ROUNDS 3/4
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

¢ . s | ith . Average of Average of All| IHlinois TACO for lllinois TACO for | lllinois TACO for | lllinois TACO for lllinois TACO Region 9
Parameter Frequen.cy o Range of Detects Range o Maximum ample wit Me.lxlmum Positive 9 a R o) Soil Inhalation- | Soil Inhalation- | Soil Inhalation- | Leachability to | Residential Soil

Detection Nondetects Concentration Results Results Soil Ingestion Residential® Industrial® Construction® | GW Residential® PRGs®
Volatiles (ug/kg)
1,1-DICHLOROETHENE 1/15 11J-11J 4.6 - 700 1.1 NTC22SB150001R2 1 110 700000 1500000 1500000 300000 60 120000
VINYL CHLORIDE 1/15 0.48 J-0.48 J 4.6 - 700 0.48 NTC22SB150001R2 0.5 110 460 280 1100 1100 10 79
TRANS-1,2-DICHLOROETHENE 2/15 27 J-8 4.6 - 700 8 NTC22SB150001R2 5 110 1600000 3100000 3100000 3100000 700 69000

6/15 2.5 J-250 5.4 -470 250 NTC22SB211314R2 120 120 780000 1200000 1200000 1200000 400 43000
TRICHLOROETHENE 11/15 0.55 J - 4000 5.4 - 280 4000 NTC22SB221819R3 470 370 58000 5000 8900 12000 60 2900
TETRACHLOROETHENE 13/15 3.5 J- 19000 4.6-5.4 19000 GLO5105S120001R2 4300 3700 20000 28000 60 480
Miscellaneous Parameters
[PERCENT SoOLIDS [ 15/15 [ 793-897 ] - [ 79.3-89.7 | NTC22SB191920R2 | 84.6 [ 84.6 [ NA [ NA [ NA [ NA [ NA NA
Shaded chemical names indicate that the maximum chemical concentration exceeds the minimum criteria. Associcated Samples:
The original and field duplicate samples are counted as one sample in the frequency of detections. GL95105S120001R2 NTC22SB10D1012R3 NTC22SB200607R2
1 - The average concentrations were calculated by using one-half the detection limit for non-detects. GL95105S120203R2 NTC22SB150001R2 NTC22SB210910R2
2 - lllinois EPA (February 2003). NTC22SB05S0001R2 NTC22SB151112R3 NTC22SB211314R2
3 - U.S. EPA Region 9 PRGs (USEPA, October 2004). NTC22SB06D0708R2 NTC22SB191920R2 NTC22SB220708R2
J - Positive result is estimated as a result of a value less than the reporting limit or a technical noncompliance. NTC22SB06D0708R2-D NTC22SB191920R2-D NTC22SB221819R3
NTC22SB10D0708R2 NTC22SB200203R2




TABLE 4-2

SUMMARY OF DESCRIPTIVE STATISTICS AND COMPARISONS FOR TREATABILITY STUDY
GROUNDWATER (PORE WATER) DATA
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

Frequency of Range of Range of Samp_le with Avera_tg_e of Average of All ) IL TACO Region 9 Tap
Parameter Detections Detects Nondetects Maximum Positive Results® Maximum Groundwater Water®
Concentration Results Ingestion Tier 1 @

Volatiles (ug/L)

CHLOROMETHANE 1/3 0.38J 1 NTC22MWO6SR 0.38 0.46 0.38 NA 160
CIS-1,2-DICHLOROETHENE 3/3 0.21J-23 NTC22MWO6SR 1.3 1.3 2.3 70 61
TETRACHLOROETHENE 3/3 1.2-16 NTC22MW10DR 8.8 8.8 16 5 0.1
TRICHLOROETHENE 2/3 1.2-5.2 1 NTC22MWO6SR 3.2 2.3 5.2 5 14

Shaded chemical names indicate that the maximum chemical concentration exceeds the minimum criteria.
The original and field duplicate samples are counted as one sample in the frequency of detections.

1 - lllinois EPA (February 2003).
2 - USEPA Region 9 PRGs (USEPA, October

2004).

J - Positive result is estimated as a result of a value less than the reporting limit or a technical noncompliance.

Associated Samples:
NTC22MWO6SR
NTC22MW10SR
NTC22MW10DR




TABLE 4-3

POST-TREATMENT PCE MODELING INPUT PARAMETERS AND RESULTS
SITE 22 - FORMER BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

. 1st Order . Distance from .
. . Hydraulic . . Concentration Concentration
Source |Source Depth| Soil Porosity - Hydraulic Degradation Source to
. i . ...~ | Conductivity : of PCE at of PCE at
Width | or Thickness | (site-specific) Gradient Constant for Exposure .
Q) Source : Exposure Point
PCE Point
(ft) (ft) (unitless) (ft/day) (ft/ft) (days™) (ug/L) (ft) (ug/L)
20 15 0.35 0.796 0.264 (east) 0.00096 16 75 5
20 15 0.35 0.796 0.168 (south) 0.00096 16 75 5
20 15 0.35 0.796 0.119 (west) 0.00096 16 75 5
20 15 0.35 0.796 0.264 (east) 0.00096 16 1300 0.006
20 15 0.35 0.796 0.168 (south) 0.00096 16 1300 0.003
20 15 0.35 0.796 0.119 (west) 0.00096 16 1300 0.001

1. Arithmetic mean conductivity for shallow groundwater.




TABLE 4-4

SUMMARY OF HUMAN HEALTH RISKS
SITE 22 - FORMER BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

PRE-TREATMENT CANCER RISKS

POST TREATMENT CANCER RISKS

Receptor Surface | Subsurface| Groundwater/ Surface Subsurface | Groundwater/
Sail Soil Pore Water Soil Soil Pore Water
Construction Worker 2x10-5 4x10-6 6x10-5 2x10-7 1x10-7 2x10-8
Occupational Worker 3x10-5 1x10-5 2x10-6 1x10-6 9x10-7 1x10-7
Future Child Resident 1x10-4 3x10-5 3x10-5 2x10-6 1x10-6 1x10-7
Future Adult Resident 1x10-4 3x10-5 5x10-5 2x10-6 1x10-6 2x10-7
Future Resident (Child + Adult) 2x10-4 6x10-5 8x10-5 3x10-6 2x10-6 3x10-7

PRE-TREATMENT NONCANCER RISKS

POST TREATMENT NONCANCER RISKS

Receptor Surface | Subsurface| Groundwater/ Surface Subsurface | Groundwater/
Sail Soil Pore Water Soil Soil Pore Water
Construction Worker 26 4 8 0.4 0.6 0.06
Occupational Worker 0.2 0.06 0.02 0.01 0.01 0.003
Future Child Resident 3 1 1 0.06 0.06 0.01
Future Adult Resident 1 0.2 0.5 0.01 0.02 0.004
Future Resident (Child + Adult) NA NA NA NA NA NA

NA - Not applicable.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY AND CONCLUSIONS

The following is a summary of the results of the ERH treatability study and the conclusions drawn:

e The ERH technology was successfully designed, installed, operated, and removed with no

detrimental impact to NS Great Lakes facility operations.

e Electricity was transferred to the subsurface via 16 electrodes installed at the site. The subsurface
temperature was measured by three sets of subsurface TMPs. Vapors were recovered from the

subsurface, and cVOC concentrations of the vapor stream were measured in the field and laboratory.

e The maximum subsurface temperature achieved was 109 degrees Celsius, and subsurface
temperatures throughout the ERH treatment volume exceeded 90 degrees Celsius and were
maintained, providing evidence that boiling conditions were achieved at depth across the treatment

volume and exceeding the project goal.

e Based on vapor stream sample concentrations obtained during the ERH treatability study, the
greatest mass of cVOCs was extracted during the period when the average temperature of the

treatment area was between 76 and 86 degrees Celsius.

e An estimated 1,200 pounds of cVOCs were removed from the treatment area through the vapor

recovery system, meeting the project goals.

e Data from a baseline sampling event and four interim soil sampling events were evaluated to
determine the performance of the demonstration. Fifteen soil samples were collected from nine

locations and several depths within the treatment area.
e The average cVOC concentration in the soil within the treatment area was reduced by 99 percent
from a pre-remediation concentration of 445 mg/kg to 4 mg/kg. This exceeded the project goal of

95.5-percent reduction.

e Pore water concentrations in the monitoring well located in the treatment area were reduced by

99 percent, meeting the project goals.
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e Utilizing post-remediation sample concentrations, an HHRA was conducted. The noncancer risks
were less than the lllinois EPA goal of 1. The maximum cancer risk is 3 x 10°, within the U.S. EPA
target risk range and only slightly greater than the lllinois EPA goal. Cancer risks for all receptors

were reduced by one to two orders of magnitude.

e The exclusion of the Groundwater Ingestion Exposure Route, as provided in Subpart C of TACO, Part
742.320, applies at this site.

5.2 RECOMMENDATIONS

Based on the significant mass removal, concentration reductions, and risk reductions achieved, no
additional active remediation is recommended for this site. However, because of residual cVOC
concentrations, LUCs should be put in place to limit exposure to groundwater and soil at the site. These
LUCs will be detailed in the LUC Remedial Design document to be submitted following approval of the

Proposed Plan and Record of Decision (ROD) for the site, and in general will include the following:

e Maintaining the prohibition on use of groundwater that is in force throughout NS Great Lakes as
detailed in the LUC Memorandum of Agreement (Naval Station Great Lakes, 2003). Site 22 will be
formally added to the Navy and lllinois EPA LUC Memorandum of Agreement.

e Requiring that the NS Great Lakes Environmental Department be notified prior to intrusive work
being conducted at or near the site. A site safety plan to address possible worker exposure to the

soil and shallow groundwater will be developed and implemented to address the intrusive work.

e Maintaining the existing cap system (high-density polyethylene and asphalt parking lot) and

inspecting the area on an annual basis.

e Restricting the property use to industrial and commercial purposes.

e Requiring that soil removed from this area during future activities is managed in accordance with

35 lllinois Administrative Code, Subtitle G: Waste Disposal.

Based on the results of this treatability study and the recommendations above, corrective actions at

this site have been completed and RCRA interim status closure is appropriate for the RCRA
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hazardous waste management unit associated with Site 22 and NS Great Lakes. Therefore, the

following completed forms are included with this document (Appendix I):

¢ lllinois EPA RCRA Corrective Action Certification. This form certifies that the corrective action was
completed in accordance with the requirements of the NS Great Lakes RCRA permit. This is certified
by the owner/operator (NS Great Lakes), the licensed professional overseeing the activities (Robert

Davis, PE, of TtNUS), and the analytical laboratory (Severn Trent Laboratories, Inc.).

e RCRA Interim Status Closure Certification Form. This form certifies that the hazardous waste
management unit has been closed in accordance with a plan approved by lllinois EPA and must be
attached to the report that demonstrates closure. This is certified by the owner/operator and the

licensed professional overseeing the activities.
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EXECUTIVE SUMMARY

This report presents the results of the Electrical Resistance Heating (ERH) project performed
at the Naval Station Great Lakesin Great Lakes, Illinois. Based upon soil sampling over the
life of the study, the ERH system successfully accomplished the project goal by reducing
tetrachloroethene (PCE) concentrations in soil by an average of 99 percent.

Thermal Remediation Services, Inc. (TRS) has prepared this report on behalf of the
Department of the Navy, Southern Division Naval Facilities Engineering Command under
subcontract to Tetra Tech NUS (TTNUS). The information presented in this report is based
on data collected from various media before and during ERH operations.

The ERH project was conducted by the Navy to remediate source area contaminants from a

former dry cleaning facility. The goal of the project was to reduce baseline concentrations of
PCE in soil to less than 20 milligrams per kilogram (mg/kg). It was calculated that doing so
would remove 96% of the estimated PCE mass from source area soil.

Because previous investigations had identified contamination at variable depths, the ERH
treatment volume was shaped as an elongated wedge. To effectively treat the most impacted
portions of the source area, the electrodes were designed to heat portions of the site from as
shallow as 1 foot below grade surface (bgs) to as deep as 26 feet bgs. The final treatment area
and treatment volume measured 2,400 square feet and 1,400 cubic yards, respectively.

The ERH system incorporated 16 electrodes, each with a co-located vapor recovery (VR)
well. Subsurface temperatures were measured using 14 thermocouples placed at set depth
intervals within three temperature monitoring points (TMP).

Recovered steam and soil vapors were condensed in the ERH condenser before releasing the
V OCs to the atmosphere. Condensed steam was either evaporated in the systems cooling
tower, or returned to the subsurface at the electrodes. Vapor phase granular activated carbon
(GAC) vessels were onsite to treat the vapor stream if the chlorinated volatile organic
compounds (CVOC) emission rate exceeded 8 pounds per hour.

ERH operations lasted 134 days and atotal of 632,866 kilowatt hours (kW-hrs) of energy
were applied to the subsurface. The maximum subsurface temperature achieved was 109
degrees Celsius (°C), while the maximum average temperature within the treatment volume
was 90.0 °C.

Based upon vapor sampling collected weekly or biweekly after the peak extraction, an
estimated 1,200 pounds of total chlorinated volatile organic compounds (CVOCs) were
removed by volatilization during the ERH Project. Samples obtained from fifteen separate
locations indicated that the average concentration of PCE in treatment area soil had been
reduced to 4.09 mg/kg, a 99% reduction from the average baseline value of 445.32 mg/kg.
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1.0 I ntroduction

This report presents the results of the ERH project conducted at the Naval Station Great
Lakeslocated in Great Lakes, lllinois. ERH was applied to decrease the average PCE
concentration in soil within the treatment volume to less than 20 mg/kg. This document was
prepared by TRS for TTNUS under Subcontract No.1007413 and the Department of the
Navy, Southern Division Naval Facilities Engineering Command under Contract Number
N62467-04-D-0055/ CTO0009.

2.0 ERH Performance Goals and Design Specifications

The Naval Station Great Lakes ERH project was a guaranteed cleanup with TRS operating
until the goal was achieved with no changein cost. The primary performance goal of the
project was to reduce the average concentration of PCE in soil within the treatment volume
from 445 mg/kg to 20 mg/kg. Achieving this reduction in average PCE concentrations
would effectively reduce contaminant mass in the source area by 96%.

The amount of energy needed to be input to the source area during the ERH remediation to
achieve a 96% reduction in contaminant mass was originally estimated to be 325,000 KW-hr.
It was also estimated that 8 weeks of ERH operations would be required to input the energy
necessary for a successful cleanup. The actual amount of energy applied was 632,866 kW-
hrs over 19 weeks of operations. A copy of the treatment area plot plan, electrode design,
trenched electrode design and process flow have been attached as Figures 1-4.

The treatment volume was shaped like along wedge measuring 2,400 square feet in surface
areawith atotal volume of 1,400 cubic yards. The ERH system used 16 electrodes with the
primary heating zone extending from 1 foot bgs to depths ranging from 9 to 26 feet bgs,
depending on location.

3.0 System Construction

Construction of the ERH system began on April 17, 2006 with the placement of the surface
equipment, including the Power Control Unit (PCU), steam condenser, cooling tower, 6,000
gallon holding tank and 40 horsepower vapor recovery blower package. Marking of the
subsurface utilities, confirmatory soil sample locations and electrode locations was also
performed.

To monitor subsurface temperatures, three TMPs were installed within the treatment area.
Within each TMP, individual thermocouples were spaced every five feet through the zone of
heating to automatically record subsurface temperatures in the treatment volume and allow
for the creation of subsurface heating profiles.

GREO6 FR 120406 bcf 2 Thermal Remediation Services, Inc.



A total of 16 electrodes with co-located VR wells were installed across the source area. A
copy of the treatment area plot plan has been attached as Figure 1

Drilling started on April 24 and was completed on May 1, 2006. TTL, Inc. used a hollow
stem auger rig to advance the boreholes for each co-located electrode/VR well to their design
depths. Dueto buried utilities oriented along Sampson Street, the two electrodes in the “H”
row were moved two feet into Sampson Street and were finished below grade. These
electrodes were completed 18 inches below grade to isolate them from the vehicle and
pedestrian traffic on Sampson Street. The other el ectrodes were completed above grade in
accordance with the original system design. A copy of the electrode design and trenched
electrode design are attached as Figures 2 and 3.

Four electrodes and one TMP were installed to atotal depth of 9 feet bgs on the western side
of the site, designated as Area 3. Temperature monitoring depthsin Area 3 were established
at 1, 5and 8 feet bgs. The central portion of the site was designated as Area 2 and atotal of
nine electrodes and one TMP were installed to 18 feet bgs. Temperature monitoring depths
wereset at 1, 5, 10, 15, and 18 feet bgs. Treatment in the eastern side of the site, Area 1,
extended the deepest with three electrodes and one TMP installed to 26 feet bgs.
Thermocouplesin the Area3 TMP were placed at 1, 5, 10, 15, 20, and 25 feet bgs. A design
change was made to the electrodes in the “G” row resulting in the conductive interval of each
electrode being lowered to 6 feet bgs due to the existence of an abandoned steam chase.

Surface construction, including VR piping and electrical supply cabling to the electrodes/'VR
wells, was completed during the week following drilling. TRSinstalled vapor phase GAC
vessels for the potential treatment of extracted CVOCs on May 8, 2006. The system was
fully constructed and ready for operational testing on May 8, 2006. A copy of the system
process flow diagram has been attached as Figure 4.

The primary electrical service was delivered to the system from a high voltage switch located
200 feet west of the site along Porter Avenue. A horizontal boring was installed to carry the
13,200 volt service to a 500 kW step down transformer located inside the equipment
compound. A service disconnect switch and meter were installed on transformer before final
inspection by Great Lakes facility management. The installation was approved for operation
and energized on May 22, 2006.

4.0 System Startup

System startup and shakedown began on May 22-23, 2006. Once the electrical and VR
connections were complete, power was applied to the VR blower and steam condenser so
that they could betested. After proper operation of the internal and external interlocks for
each system component was verified, TRS applied power to the electrodes so that startup
step and touch voltage safety testing could be performed. Interlocks are connected between
each unit of equipment to ensure the electrodes are de-energized in there is alose of vapor
recovery or an internal malfunction. No voltage potentials greater than the 15-volt limit
established by TRS were found at the site.

GREO6 FR 120406 bcf 3 Thermal Remediation Services, Inc.



With the initial voltage safety survey complete, the applied voltage to the subsurface was
slowly increased throughout the remainder of the day. With each voltage increase, checks
for surface voltage were performed and results recorded. 1n no instance did readings exceed
the TRS 15-volt limit.

The ERH system was left offline overnight and additional performance and safety testing
was conducted the following day. The ERH system was deemed fully operational on May
24, 2006 and the project status moved from the Startup phase to the Operations phase.

During ERH startup and early operations, step and touch voltage potentials in and around the
electrode field were monitored frequently to make sure public and worker safety from
electrical hazards. When the applied voltage to the subsurface was raised to 240 volts, TRS
obtained step and touch voltage readings on the perimeter fence in the vicinity of electrodes
H3 and H4 that were nearing the TRS established 15-volt limit.

To address this concern, TRS replaced a portion of the metal fence along Sampson Street
with awooden panel fence that extended 15 feet north and south of electrode row “H”. As
an additional precaution, the concrete and asphalt extending three feet on either side of the
wooden fence was painted with an isolating dielectric paint. The wooden fence eliminated
potential voltage hazards from ground to the fence and the paint insulated the surface from
the pavement underneath. To monitor surface voltages over time, step and touch readingsin
and around the entire electrode field were collected during every TRS site visit. These
efforts were taken to make sure on-going site safety.

5.0 Noise Abatement

To make sure that the system met the noise abatement criteria of 60 decibels (dB) at the
perimeter fence, custom noise abatement mufflers were installed on each of the system’s
cooling fans and blowers. Noise testing conducted upon system startup verified that the 60
dB noise restriction had been met.

6.0 Soil Sampling

Soil sampling was conducted during the ERH system operations to measure the amount of
contamination remaining in the treatment area and to guide operational changes intended to
optimize remediation efforts towards the most impacted portions of the site. The results of
each sampling event are presented in Table 1. The same datais shown graphically in Figure
5.

The first round of interim soil sampling was conducted on July 11, 2006. The electrode field
was reconfigured on July 20, 2006 after sampling results indicated that the site cleanup
criteria had been achieved in the western portion of the treatment area. TRS removed four
electrodes from service in order to reduce the amount of energy being applied to areas that
had achieved the cleanup goal.
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The PCE concentration goal of 20 mg/kg had not been met at eight of the fifteen sampling
locations and the reduction in treatment area size was intended to target the areas that
required further remediation. One such location was the area surrounding SB-19, where
concentrations of total CVOCsin soil measuring 3,305 mg/kg were recorded during the July
11, 2006 interim sampling event. This value was more than twice the highest total CVOC
concentration previously reported at the site.

The second round of interim soil sampling was conducted on August 8, 2006. Only the five
sampling locations that greatly exceeded the cleanup goal during the July 11, 2006 sampling
event were re-sampled. Analytical results indicated that only one of these five sample
locations remained above the cleanup criteria and the treatment area was reconfigured a
second time to target that one location.

On August 3, 2006, TRS determined that the connection between the PCU and electrode H3
had been lost and that the fault was within the four foot section of utility trenching extending
from the site under Sampson Street to the electrode. Once the soil analytical results from the
second round of interim soil sampling indicated that the area surrounding electrode H3 was
still impacted above the remedial goal, the electrode was repaired on August 15, 2006 and
placed back in service.

A third round of interim sampling was conducted on September 12, 2006. The third interim
sample event retested the 15 sampling locations, with the results indicating a decrease at
location SB-19 from 1,033 mg/kg to 0.005 mg/kg. However, three locations showed an
increase from previously low concentrations. The electrode array was again reconfigured to
target the three sample locations that remained above the guaranteed cleanup goal.

A fourth and final round of sampling completed on September 28, 2006 indicated that the
reductions in PCE concentration needed to meet the project cleanup goals had been achieved
at every sample location.

Table 1. Summary of Soil Sampling Results, PCE (mg/kQ)

Interim Interim Interim Final

Depth Baseline 7/11/06 8/8/06 9/12/06 9/28/06 Per cent
SamplelD | (feet bgs) | (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Reduction
SB-20 6-7 26 11 NS 3.3 NS 86.9%
SB-21 9-10 16 57.7 0.92 0.4 NS 97.5%
SB-21 13-14 183 221 0.78 1.3 NS 99.3%
SB-22 7-8 19 0.002 NS 0 NS 100%
SB-22 18-19 200 0.79 NS 62.4 15.0 92.5%
105513 25-3 1,500 58.1 0.01 11 NS 99.9%
MW-05S 0-1 190 4.5 NS 0.6 NS 99.6%
105512 0-0.5 370 20.9 NS 19.3 NS 94.8%
10-1055-12 25-3 600 21.2 NS 3.2 NS 99.4%
SB-19 19-20 584.9 3,305.7 1,033 0 NS 100%
SBGP-04 8-12 550.8 36.1 NS 0 NS 100%
MW-10D 9-11 133 0.35 NS 192.2 15.3 88.4%
SB-15 0-1 829.7 3.1 NS 0.2 NS 99.9%
SB-15 11-12 590 255.3 15.8 94.1 1.0 99.8%
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MW-06D 7-8 886.4 2.5 NS 0.2 NS 99.9%

Average 445.3 266.5 76.6 25.2 4.09 99.08%

Notes:
NS-Not Sampled

Thefinal average percent reduction was calculated by using the lowest concentration from the 9/12/06 and
9/28/06 sample events

Soil Concentration
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Figure5. Contaminant Concentrationswith Time

The first round of interim soil sampling re-sampled the 15 baseline sampling locations once
the ERH system had input the amount of energy initially estimated to be sufficient to achieve
the cleanup criteria. The concentrations of PCE in soil at seven of the 15 sampling locations
were reduced to below the cleanup guarantee of 20 mg/kg. The average PCE concentrations

from the sampling locations indicated a 41% reduction to 266.5 mg/kg from a baseline value
of 445.3 mg/kg.

The second interim sampling event was scheduled because the concentrations of PCE in the
recovered vapor stream had decreased from a maximum of 1,290 micrograms per liter (ug/l)
to less than 400 pg/l. During the second soil sample event, the five locations that greatly
exceeded the guaranteed cleanup criteria during the initial interim sampling event were re-
sampled. The concentrations of PCE in soil at three of the five sampling locations were
reduced to less than 1 mg/kg, with another reduced to 15.8 mg/kg. PCE concentrationsin
soil at the fifth sampling location (SB-19 at 19-20 feet) decreased by 69% but remained
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above the cleanup guarantee. The result of the second interim sampling event was an
average site PCE in soil concentration of 76.6 mg/kg.

The third interim sampling event was performed once a 95% reduction in the peak vapor
stream concentrations of PCE had been achieved. PCE concentrations at the one sampling
location still exceeding cleanup criteria during the previous sampling event, SB-19 at 19-20
feet, decreased to less than 0.005 mg/kg. However, three sampling locations where PCE
concentrations had previously been measured below the cleanup guarantee had increased
enough to hold the site average PCE concentration in soil at 25.2 mg/kg.

The fourth, and final, sampling event showed that PCE concentrations at the three remaining
sampling locations had decreased to less than 15.3 mg/kg and lowered the site average PCE
concentration in soil to 4.09 mg/kg, which represented a reduction of 99% from baseline.
That reduction met the projects goal of industrial land use criterialess than 20 mg/kg of PCE.

7.0 Water Balance

Operation of the ERH system produced a negative gradient on the groundwater table
surrounding the treatment volume as the system extracted more water than was reintroduced
as electrode re-wetting drip. The total volume of water entrained from the subsurface or
removed from the treatment area as condensate was 195,368 gallons, while the ERH system
returned only 179,140 gallons of water to the vadose zone to maintain proper moisture
content in the subsurface for efficient ERH application.

Water removed from the treatment volume was treated by the condenser cooling tower. The
cooling tower acts like an air stripper and recovered water makes hundreds of passes before
being returned to the subsurface. Surplus water, combined with the potable makeup water
initially added to the system at startup, was evaporated from the cooling tower during the
operations period. Laboratory results from a sample of the cooling tower water collected on
May 30, 2006 (approximately 1 week after startup) showed no CVOCs were detected in the
cooling tower water. The laboratory results are provided in Attachment B.

8.0 System Operations and Shutdown

The ERH system operated for 134 days with power being applied on 125 of those days.
Power input was stopped for a combined total of 6 daysto alow for the four soil sampling
events and an additional 3 daysfor general system maintenance and repair.

At theinstruction of the Navy and TTNUS, power application to the field was stopped on
October 4, 2006, following receipt of analytical dataindicating that the guaranteed remedial
goal for the project had been met. The vapor recovery blower and steam condenser remained
operational until October 16, 2006 to make sure that additional contaminant vapors that may
have been present in the subsurface were collected.
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9.0 Vapor Stream Analyses

TRS collected CVOC vapor stream samples weekly during the first 7 weeks of the ERH
operating period using Tedlar bags. These samples were then delivered to an off site
laboratory for analyses and the laboratory reports are provided in Attachment A. The
sampling frequency decreased to bi-monthly after the peak contaminant extraction rate had
passed. The analytical results from these sampling events are summarized in Table 2. Based
on the vapor data collected in the off-gas stream, TRS estimates that approximately 1,200
pounds of contaminants were removed by volatilization during the ERH application.

The vapor stream flow rate was measured daily by the PCU automated software and
multiplied by the CVOC concentration for each sample date to cal culate mass removal rates.
Tracking of the total mass removed in the vapor stream began on May 24, 2006 using the
assumption that theinitial concentration of CVOCs in the vapor steam was zero. The mass
removed between two subsequent sampling periods was calculated by averaging the rate of
extraction between the two consecutive sampling events.

Table 2. Vapor Stream Concentration Results

84.9 ND 12 0.07 0.9 210 17 27
1,060 ND 319 0.83 63.7 210 31 142
854 ND 198 0.72 133.6 225 53 172
780 ND 260 0.58 93.0 198 65 143
1,140 ND 383 0.88 138.8 205 76 191
1,290 ND 596 1.26 152.4 261 81 143
1,050 ND 400 0.82 203.6 209 86 196
460 11.2 146 0.36 183.8 205 86 311
399 ND 68.5 0.31 1125 210 89 333
40 ND 35 0.03 63.0 205 88 366
67.1 3.62 26.7 0.05 13.6 193 80 331
19.8 0.04 8.7 191 77 192
23 0.04 134 230 84 336
21 0.04 125 202 93 312
4 0.01 7.2 205 71 288
[ Wotal | 1.2004
Notes:
TCE = trichloroethylene
PID = photo ionization detector
ppm = parts per million
Ibs’hr = pounds per hour
Ibs = pounds
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SCFM = standard cubic feet per minute

TRSinstalled vapor phase GAC units to be used as a vapor treatment system if the rate of
contaminant extraction from the subsurface exceeded 8 pounds of CVOCs per hour. Based
on the results of vapor sampling, the GAC vessels were |eft off-line throughout the entire
ERH application.

Weekly sampling included field measurements with a photo ionization detector (PID) and the
collection of samplesin Tedlar bags for laboratory analyses. These sampling events were
used to make sure compliance with vapor release permits and to calculate CVOC mass
removal rates and the cumulative CVOC mass removed during ERH operations. The weekly
vapor stream sample results were a key indicator of changing subsurface conditions and
helped to determine what, if any, adjustments needed to be made to the ERH system
operating conditions.

On July 5, 2006, the laboratory CVOC concentrations and PID results showed a decrease
indicating the peak vapor contaminant extraction rate had passed. PID readings continued to
be collected on aweekly basisto verify the peak vapor rate had passed and biweekly
laboratory analysis of the vapor stream was conducted. The PID results consistently
mirrored laboratory results and gave sufficient indication as to whether the air emission limit
was being approached. Had the PID vapor stream concentration increased significantly, the
collection of samples for laboratory analysis would have been reinstated.

Figure 6 illustrates the concentration of PCE in the vapor stream, in pug/l, as determined by
the laboratory samples over time. Thisdatais compared to PID reading taken from the same
stream at the same time. The average subsurface temperature at the time of sampling has
been included for reference.
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Vapor Stream Concentration vs. Time
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Figure 6. Vapor Concentrationsand Temperatureversus Time

10.0 Subsurface Temperatures

The subsurface temperature of the treatment area was measured using 14 thermocouples
distributed among three TMPs. The PCU system control program was utilized to
automatically read each thermocouple daily. The number of thermocouples per TMP
corresponds to the depth of active heating where a specific TMP was located. At each TMP,
thermocouples were separated by 5-foot depth intervals except for the 1-foot and 8-foot
intervals.

The ¥+inch CPVC TMP casings were installed at the same time as the electrodes using
hollow stem auger. The locations of the TM Ps were selected to be spaced the furthest
distance possible from the surrounding electrodes so as to monitor the coolest portions of the
treatment area (Figure 1).

Prior to ERH application, the average subsurface temperature was 15.5°C. During ERH
operations, subsurface temperatures in the treatment volume increased to an average of 90°C.
The top and bottom of the treatment area typically appear cooler than the center primarily
due to heat loss to the surrounding media. Additionally, airflow enhances evaporation within
the shallow region of the site which, when combined with the applied vacuum, resultsin
reduced boiling temperatures. When the top and bottom interval values are removed from
the calculation of average temperatures, the subsurface temperature profile indicates that a
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maximum average temperature of 100°C was achieved throughout most of the treatment
volume.

The average heat-up rate naturally decreases as individual thermocouple locations reach their
respective boiling temperature at depth. From May 26 through June 18, 2006, the average
subsurface temperature increased from just above ambient (18°C) to 76°C. The 58°C
increase over the 24 day period equals an average heat-up rate of 2.5°C/day. A maximum
heat-up rate of 3.8°C/day was achieved from June 1 through June 3, 2006.

The average subsurface heat-up rate slowed significantly after June 19, 2006, ranging from
1.0°Cl/day to zero, as many of the subsurface locations achieved boiling temperatures. The
temperature performance of each thermocouple within each TMP varies greatly as the
dynamics of energy input versus heat |oss combine with the heterogeneity of the subsurface
to make each temperature monitoring location perform in a unique manner. The maximum
temperature achieved at each individual thermocoupleislisted in Table 3.

Table3. Maximum Temperatures Achieved (°C)

Depth (ft bgs) Areal Area 2 Area3
1 100 61 82
5 103 100 100
10 105 102 96
15 109 103
20 103 99
25 81

Figure 7 depicts the average temperatures at each TMP location over time from the initia
baseline readings collected on May 23, 2006 through the last day of ERH operations on
October 4, 2006. Rapid reductions in temperature are seen in those portions of the site (Area
2 and 3) that were removed from service and where active ERH application stopped. A rapid
return to boiling conditionsis also seen in Area 2 that were returned to service after increased
concentrations were noted in the results from subsequent soil sampling events.
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Temperature vs Time
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Figure7. Average Subsurface Temperatureversus Time

11.0 Power and Ener gy

From the start of power application to the treatment volume on May 23, 2006, atotal of
632,866 kW-hrs of energy was applied to the subsurface. The energy required to remove the
contamination was approximately twice the estimated amount of 328,000 kW-hr. Thisisdue
primarily to extending the operating time to target areas requiring treatment.

The average rate of power application over the entire project was 196 kilowatts (kW), with
an application range of 130 kW to 318 kW over the course of the remediation. During the
primary heat-up stage of operations, the system applied power at arate of 250 to 318 kW in
an attempt to get the best temperature increase versus time. After the treatment area average
temperature reached 80°C, the applied power naturally decreased to arange of 180 to 220
kW as the reduction in soil moisture reduced electrical conductivity. Several changes were
also made to the number of electrodes on service in an attempt to treat the area more
efficiently and reduce energy consumption.
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Figure 8 represents the average weekly power application over the life of the ERH
application.
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Figure 8. Average Weekly Power Input

12.0 System Demobilization

The electrodes were de-energized on Wednesday, October 4, 2006 and the electrical output
from the PCU was locked out of service. The vapor recovery system continued operating
until October 16, 2006, when it was shut down.

TRS personnel were on-site the week of October 16, 2006 for system demobilization,
including decommissioning of the ERH equipment, electrode abandonment, and surface
component decontamination and disposal. The PCU, steam condenser, and vapor recovery
blower package were transferred offsite on October 19, 2006. The GAC and excess water
holding tank had previously been taken offsite on August 18, 2006 as they were not needed
to continue ongoing operations.

The piping from the vapor recovery system and electrode well heads were decontaminated
using a steam powered pressure washer and these materials along with drip system piping
were placed in aroll off for disposal as construction/demolition debris. The roll off box was
inspected by Naval Station Great L akes personnel and removed by Waste Management for
transportation to the Countryside Landfill for disposal.
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The remaining site restoration began four weeks later on November 6, 2006 with the removal
of the electrical service transformer, site perimeter fence and the restoration of asphalt,
concrete and grass surfaces. The areawas cleared of debris and left in the same condition as
before the remediation on November 16, 2006.

13.0 Conclusions

Based upon the data collected before and during the Naval Station Great Lakes ERH project,
the following conclusions can be reached concerning this project:

1 Based upon results from fifteen sampling locations, the average concentration of
PCE in soil was reduced by 99% from a pre-remediation concentration of 445.32
mg/kg to 4.09 mg/kg, exceeding the project goal of a 95.5% reduction.

2. The ERH technology was installed, operated, and removed with no detrimental
impact to the local residents or Naval Station Great Lakes facility operations.

3. The maximum subsurface temperature achieved was 109°C, while the average
subsurface temperature within the ERH treatment volume was 90°C, providing
evidence that boiling conditions were achieved at depth across the treatment
volume.

4, An estimated total of 1,200 pounds of CVOC was removed from the treatment
area through the vapor recovery system.

5. Based on vapor stream sample concentrations obtained during the remediation,

the greatest mass of CV OCs was extracted during the period when the average
temperature of the treatment area was between 76°C and 86°C.
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Attachment A
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L]
T@St[&l I I e[‘lca 1380 Busch Parkway Phone: (847) 808-7766

ANALYTICAL TESTING CORPORATION Bufialo Grove, lllinois 60089 Fax: (847) 808-777.
Thermal Remediation Services Project: GREO6
1755 Afton Ave. Project Number: GREOG Lab ID: B605392
Charleston, SC 29407 Project Manager: Paul Lansing Reported:  06/02/06 09:02

Volatile Organic Compounds by EPA Method 8260B

TestAmerica Analytical - Buffalo Grove

Reporting

Analyte Result Limit Units Dilution Batch Prepared Analvzed Method Noles
GREOGINFO52506 (B605392-01) Air (Bag) Sampled: 05/25/06 10:05 Received: 05/25/06 11:47 QC
Acetone ND 10.0 ug/l 1 GOS0621 0530406 05/30/06 8260 Mod.
Benzene ND 2.00 . ! “ f " "
Bromodichloromethane ND 2.00
Bromoform ND 2.00
Bromomethane ND 2.00
2-Butanone ND 10.0
Carbon disulfide ND 2.00
Carbon tetrachloride ND 2.00
Chlorobenzene ND 2.00
Chlorodibromomethane ND 2.00
Chlorocthane ND 2.00
Chloroform ND 2.00
Chloromethane ND 2.00
1,1-Dichloroethane ND 2.00
1.2-Dichloroethane ND 2.00
1,1-Dichloroethene ND 2.00
cis-1,2-Dichloroethene ND 2.00
trans-1,2-Dichloroethene ND 2.00
1.2-Dichloropropane ND 2.00
1.3-Dichloropropene (cis + trans) ND 2.00
Ethylbenzene ND 2.00
2-Hexanone ND 10.0
Methylene chloride ND 2.00
4-Methyl-2-pentanone ND 10.0
Methyl tert-butyl ether ND 2.00
Styrene ND 2.00
1.1.2,2-Tetrachlorocthane ND 2.00
I'etrachloroethene 84.9 2.00
Toluene ND 2.00
1.1.1-Trichloroethane ND 2.00
1.1.2-Trichloroethane ND 2.00
Trichloroethene ND 2.00
Trichlorofluoromethane ND 2.00
Vinyl acetate ND 10.0
Vinyl chloride ND 2.00
Total Xylenes ND 4.00
Surrogate: Dibromofluoromethane 100 % 79.5-119 i 4 o ”
Surrogate: 1,2-Dichloroethane-d4 119 % 70.9-155 il a ki ”
Surrogate: Toluene-ds 101 % 6l.6-131 " " " o
Surrogate: 4-Bromofluorobenzene o0 % 64.2-126 W i L 1t
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Test/AMerica oo raroes

AMALYTICAL TESTING CORPORATION Buffalo Grove, lllinois 60089 Fax: (847) 808-777
Thermal Remediation Services Project: GREO6
1755 Afton Ave. Project Number: GREO06 Lab ID: B605434
Charleston, SC 29407 Project Manager: Paul Lansing Reported:  06/06/06 15:06

Volatile Organic Compounds by EPA Method 8260B
TestAmerica Analytical - Buffalo Grove

Reporting

Analyle Result Limit ~ Units Dilution  Batch Prepared Analyzed Method Note
GREDGINF053106 (B605434-01) Air (Bag) Sampled: 05/31/06 09:05 Received: 05/31/06 10:55 (0]}
Acetane ND 50.0 ug/l 3 G0E0027  06/01/06 06/01/06 4260 Mod
Benzene ND 10.0 " " " " " L
Bromadichloromethane ND 10.0 "

Bromoform ND 10.0

Bromomethane ND 10.0

2-Butanone ND 50.0

Carbon disulfide ND 10.0

Carbon tetrachloride ND 10.0

Chlorobenzene ND 10.0

Chloradibromomethane ND 10.0

Chloroethane ND 10.0

Chloroform ND 10.0

Chloromethane ND 10.0

1,1-Dichlorocthane ND 10.0

1.2-Dichlorocthane ND 10.0 " » " " v "
1,1-Dichloroethene ND 10.0 " b " " " "
cis-1,2-Dichloraethene ND 10.0 " v " " v "
trans-1,2-Dichloroethene ND 10.0

1.2-Dichloropropane ND 10.0

1,3-Dichloropropene (cis + trans) ND 10.0 "

Ethylbenzene ND 10.0 1 i

2-Hexanone ND 50.0 I

Methylene chloride ND 10.0

4-Methyl-2-pentanone ND 50.0

Methyl tert-butyl ether ND 10.0

Styrene ND 10.0

1,1.2,2-Tetrachloroethane ND 10.0

Tetrachloroethene 1060 10.0

Toluene ND 10.0

1,1.1-Trichloroethane ND 10.0

1,1.2-Trichloroethane ND 10.0

Trichloroethene ND 10.0

Trichlorofluoromethane ND 10.0 g

Vinyl acetate ND 50.0

Vinyl chloride ND 10.0

Total Xylenes ND 20.0

Surragate: Dibramafluoromethane 932 % 705119 u 2 L .
Surrogate: i,2-Dichloroethane-d4 22 % 70.9-155 % ! L I
Surrogate: Toluene-d8 101 % 6l.6-131 i L L "
Surrogate: 4-Bromofluorobenzene 101 % 64.2-126 it L " "
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Test/\merica

ANALYTICAL TESTING CORPORATION

1380 Busch Parkway
Buffalo Grove, lllinois 60089

Phone: (847) 808-7766
Fax: (847) 808-7772

Thermal Remediation Services
2325 Hudson St.

Longy lew, WA 98632

Project: GREO6
Project Number: GREO6
Project Manager: Paul Lansing

Lab ID: B606164

Reported:  06/19/06 19:32

Volatile Organic Compounds by EPA Method 8260B
TestAmerica Analytical - Buffalo Grove

Reporting

\nalyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Note
GRE INF 061306 (B606164-01) Air (Bag) Sampled: 06/13/06 12:52 Received: 06/13/06 13:50 G21.QC
Acetone ND 50.0 ug/l 5 6060346 06/16/06 06/19/06 5260 Mod
Benzene ND 10.0 " ! " " L
Bromodichloromethane ND 10.0
Bromoform ND 10.0
Bromomethane ND 10.0
2-Butanone ND 0.0
Carbon disulfide ND 10.0
Carbon tetrachloride ND 10.0
Chlorobenzene ND 10.0
Chlorodibromomethane ND 10.0
Chloroethane ND 10.0
Chloroform ND 10.0
Chloromethane ND 10.0
1,1-Dichloroethane ND 10.0
1.2-Dichlorocthane ND 10.0
1.1-Dichloroethene ND 10.0
cis-1,2-Dichloroethene ND 10,0
trans-1,2-Dichloroethene ND 10.0
1.2-Dichloropropane ND 10.0
1.3-Dichloropropene (cis + trans) ND 10.0
Ethylbenzene ND 10.0
2-Hexanone ND 50.0
Methylene chloride ND 10.0
4-Methyl-2-pentanone ND 50.0
Methyl tert-butyl ether ND 10.0
Styrene ND 10.0
1.1.2,2-Tetrachloroethane ND 10.0
Tetrachloroethene 780 10,0
Toluene ND 10.0
1.1.1-Trichloroethane ND 10.0
1.1.2-Trichloroethane ND 10.0
Trichloroethene ND 10.0
Trichlorofluoromethane ND 10.0
Vinyl acetate ND 50.0
Vinyl chloride ND 10.0
Total Xylenes ND 20.0
Surrogate: Dibromofluoromethane 98.4 % 79.5-119 u " i i
Surragate: 1,2-Dichloroethane-d4 6% 70.9-155 " " " "
Surrogate: Toluene-dS§ 99.6 % 61.6-131 " 1t " L
Surrogate: 4-Bromofluorobenzene 104 % 04.2-120 " " " .
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TestAmerica  swswrrue

Phone: (847) 808-7766

ANALYTICAL TESTING CORPORATION uffalo Grove, lllinois 60089 Fax: (847) 808-7772
Thermal Remediation Services Project: GREDG
2325 Hudson St. Project Number: GREDG Lab ID: B606252
Longview, WA 98632 Project Manager: Paul Lansing Reported:  06/26/06 [5:03

Volatile Organic Compounds by EPA Method 82608
TestAmerica Analytical - Buffalo Grove

Reporting

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes

GRED6062106 (B606252-01) Air (Bag) Sampled: 06/21/06 11:50 Received: 06/21/06 14:00 QC

Acetone ND 50.0 ug/l 5 6060471 06/22/06 06/23/06 8260 Mod

Benzene ND 10.0 . " . e "

Bromodichloromethane ND 10,0

Bromoform ND 10.0

Bromomethane ND 10.0

2-Butanene ND 50.0

Carbon disulfide ND 10.0

Carbon tetrachloride ND 10.0

Chlorobenzene ND 10.0

Chlorodibromomethane ND 10,0

Chloroethane ND 10,0

Chloroform ND 10.0

Chloromethane ND 10.0

1, 1-Dichlorocthane ND 10,0

1,2-Dichlorocthane ND 10.0

1,1-Dichlorocthene ND 10.0

cis-1,2-Dichloroethene ND 10.0

trans-1,2-Dichlorocthene ND 10.0

1.2-Dichloropropane ND 10,0

1.3-Dichloropropene (cis + trans) ND 10,0

Ethylbenzene ND 10.0

2-Hexanone ND 50.0

Methylene chloride ND 10,0

4-Methyl-2-pentanone ND 50.0

Methyl tert-buty| ether ND 10,0

Styrene ND 10.0

1.1.2.2-Tetrachloroethane ND 10.0

Tetrachloroethene 1140 10.0

Toluene ND 10,0

1,1,1-Trichloroethane ND 10.0

1,1.2-Trichloroethane ND 10.0

Trichloroethene ND 10,0

Trichlorofluoromethane ND 10.0

Vinyl acetate ND 50.0

Vinyl ehloride ND 10.0

Total Xylenes ND 20,0

Surragate: Dibromofluoromethane 96.8 % 79.5-119 d; i i "

Surragate: 1,2-Dichioroethane-d4 120 % 70.9-155 " " " "

Surrogate: Toluene-d8 100 % 61.6-131 " " " "

Surrogate: 4-Bromafluorobenzene 106 % 64.2-126 L s L "
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Test/America

1380 Busch Parkway Phone: (847) 808-7766
ANALYTICAL TESTING CORPORATION Buffalo Grove, lllinois 60089 Fax: (847) 808-7772
Thermal Remediation Services Project: GREOO
2325 Hudson St. Project Number: GREO6 Lab [D: B606325
Longview, WA 98632 Project Manager: C. Blundy Reported:  06/30/06 15:30

Volatile Organic Compounds by EPA Method 82608
TestAmerica Analytical - Buffalo Grove

Reporting

Analyte Result Limit  Unils Dilution  Balch Prepared Analyzed Method Notes
GREO6 INF 062706 (B606325-01) Air (Bag) Sampled: 06/27/06 10:30  Received: 06/27/06 12:30 QC
Acetone ND 100 ug/l 10 6060593 06/28/06 06/ 2906 8260 Mod
Benzene ND 20.0 " ¥ L " . n
Bromodichloromethane ND 2000

Bromoform ND 2000

Bromomethane ND 20,0

2-Butanone ND 100

Carbon disulfide ND 2000

Carbon tetrachloride ND 20.0

Chlorobenzene ND 20.0

Chlorodibramomethane ND 20,0

Chloroethane ND 2000

Chloroform ND 20,0

Chloromethane ND 20.0

1.1-Dichlorocthane ND 20.0

1.2-Dichloroethane ND 20.0

1,1-Dichloroethene ND 20,0

cis-1,2-Dichloroethene ND 20.0

trans-1,2-Dichlorocthene ND 20,0

1.2-Dichloropropane ND 20.0

1.3-Dichloropropene {cis + trans) ND 20,0

Ethylbenzene ND 20.0

2-Hexanone ND 100

Methylene chloride ND 20,0

4-Methyl-2-pentanone ND 100

Methyl tert-buty! ether ND 20.0

Styrene ND 2000

1.1.2,2-Tetrachloroethane ND 20,0

I'etrachloroethene 1290 2000

Toluene ND 20,0

1. 1.1-Trichloroethane ND 20.0

1,1.2-Trichleroethane ND 20.0

Trichloroethene ND 20,0

Trichlorofluoromethane ND 2000

Vinyl acetate ND 100

Vinyl chloride ND 20.0

Total Xylenes ND 40.0

Surrogate: Dibromofluoromethane 103 % 79.5-119 " " " "
Surrogate: 1,2-Dichloroethane-d4 122 % 70.9-155 " " " "
Surrogate: Toluene-d& 100 % 61.6-131 " " " "
Surrogate: 4-Bromofluorobenzene 102 % nd.2-126 n " " "
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L]
Testz \I I Ierlca 1380 Busch Parkway Phone: (847) 808-7766

ANALYTICAL TESTING CORPORATION Buffalo Grove, lllinois 60089 Fax: (847) 808-7772

Thermal Remediation Services
2325 Hudson St.

Longview, WA 98632

Project: GREO6
Project Number: GRE06 Lab ID: B607008
Project Manager: €. Blundy Reported:  07/17/06 18:26

Volatile Organic Compounds by EPA Method 8260B
TestAmerica Analytical - Buffalo Grove

Reporting

Analyte Result Limit Units Dilution Ratch Prepared Analyzed Method Note
GREOGINFOT0506 (B60T008-01) Air (Bag) Sampled: 07/05/06 14:00  Received: 07/05/06 15:00 015, QC
Acetone ND 50.0 ug/l 5 6070232 07/17/06 07/17/06 R260 Mod.
Benzene ND 10.0 . i It " " "
Bromodichloromethane ND 10,0
Bromoform ND 10.0
Bromomethane ND 1.0
2-Butanone ND 50.0
Carbon disulfide ND 10.0
Carbon tetrachloride ND 10,0
Chlorobenzene ND 100
Chlorodibromomethane ND 10,0
Chloroethane ND 10.0
Chloroform ND 10.0
Chloromethane ND 10,0
1. 1-Dichlorocthane ND 10.0
1.2-Dichlorocthane ND 10,0
1.1-Dichloroethene ND 10,0
cis-1,2-Dichloroethene ND 1000
trans-1,2-Dichlorocthene ND 10.0
1.2-Dichloropropane ND 10.0
1.3-Dichloropropene {eis + trans) ND 10,0
Ethylbenzene ND 10.0
2-Hexanone ND 50.0
Methylene chloride ND 10.0
4-Methyl-2-pentanone ND 50.0
Methy! tert-buty| ether ND 10.0
Styrene ND 1.0
1.1.2.2-Tetrachloroethane ND 1.0
Tetrachloroethene 1050 10.0
Toluene ND 10.0
1.1,1-Trichloroethane ND 10,0
1.1,2-Trichloroethane ND 10.0
Trichloroethene ND 1.0
Trichlorofluoromethane ND 10.0
Vinyl acetate ND 50.0
Vinyl chloride ND 10,0
Total Xylenes ND 20.0
Surragate: Dibromofluoromethane 101 % 79.5-1149 " " " "
Surrogaite: 1.2-Dichloroethane-d4 111 % 70.9-155 " " L e
Surrogate: Toluene-d8 101 % 61.0-13]1 " # " "
Surrogate: 4-Bromofluorobenzene 101 % 64.2-126 L 4 " "
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L]
Testlxl I Ierlca 1380 Busch Parkway Phone: (847) 808-7766

ANALYTICAL TESTING CORPORATION Buffalo Grove, lllinois 60089 Fax: (847) 808-7772
Thermal Remediation Services Praject: GREOO
2325 Hudson St. Project Number: GREO6 Lab ID: B607157
Longview, WA 98632 Project Manager: Paul Lansing Reported:  07/24/06 13:02

Volatile Organic Compounds by EPA Method 8260B
TestAmerica - Buffalo Grove, 1L

Reporting

Analyle Resull Limit Units Dilution Balch Prepared Analyzed Method Noles
GREO0GINFO71806 (Bo0T7157-01) Air (Bag) Sampled: 07/18/06 12:30 Received: 07/18/06 16:02 QC
Acetone ND 30.0 ug/l 5 6070327 072106 0772106 2260 Mod
Benzene ND 10.0 " " " " " "
Bromodichloromethane ND 10.0

Bromoform ND 10.0

Bromomethane ND 10.0

2-Butanone ND S50.0

Carbon disulfide ND 10.0

Carbon tetrachloride ND 10.0

Chlorobenzene ND 10.0

Chlorodibromomethane ND 10.0

Chloroethane ND 10.0

Chloroform ND 10.0

Chloromethane ND 10.0

1.1-Dichlorocthane ND 10.0

1.2-Dichloroethane ND 10.0

1.1-Dichloroethene ND 10.0

cis-1,2-Dichloroethene ND 10.0

trans-1,2-Dichloroethene ND 10.0

1.2-Dichloropropane ND 10.0

1.3-Dichloropropene (cis + trans) ND 10.0

Ethylbenzene ND 10.0

2-Hexanone ND 50.0

Methylene chlorde ND 10.0

4-Methyl-2-pentanone ND 50.0

Methyl tert-butyl ether ND 10.0

Styrene ND 10.0

1.1.2,2-Tetrachlorocthane ND 10.0

I'etrachloroethene 460 10.0

Toluene ND 10.0

1.1.1-Trichloroethane ND 10.0

1.1.2-Trichloroethane ND 10.0

I'richloroethene 11.2 10.0

Trichlorofluoromethane ND 10.0

Vinyl acetate ND 50.0

Vinyl chloride ND 10.0

Total Xylenes ND 20.0

Surrogate: Dibromofluoromethane 113 % 79.5-119 " " " "
Surrogate: 1,2-Dichloroethane-d4 118 % 70.9-155 " " " "
Surrogate: Tolwene-d8 105 %% al6-131 " w 2 "
Surrogate: 4-Bromofluorobenzene 101 % 64.2-126 b4 I i "
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TBSI;Z&I l Ierlca 1380 Busch Parkway Phone: (847) 808-7766

ANALYTICAL TESTING CORPORATION Buffalo Grove, lllinois 60089 Fax: (847) 808-7772
Thermal Remediation Services Project: GREO6
2325 Hudson St. Project Number: GREO6 Lab ID: B60R016
Longview, WA 98632 Project Manager: Paul Lansing Reported:  08/09/06 16:00

Volatile Organic Compounds by EPA Method 8260B
TestAmerica - Buffalo Grove, 1L

Reporting

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Note
GREOGINF080106 (B608016-01) Air (Bag) Sampled: 08/01/06 09:25 Received: 08/02/06 10:30 QC
Acetone ND 50.0 ug/l 3 GOR0099 08/07/06 08/08/06 8260 Mod
Benzene ND 10.0 . . Ll i J L
Bromodichloromethane ND 10.0
Bromoform ND 10.0
Bromomethane ND 10.0
2-Butanone ND 30.0
Carbon disulfide ND 10.0
Carbon tetrachloride ND 10.0
Chlorobenzene ND 10.0
Chlorodibromomethane ND 10.0
Chloroethane ND 10.0
Chloroform ND 10.0
Chloromethane ND 10.0
1.1-Dichloroethane ND 10.0
1.2-Dichloroethane ND 10.0
1.1-Dichloroethene ND 10.0
cis-1,2-Dichloroethene ND 10.0
trans- 1.2-Dichloroethene ND 10.0
1.2-Dichloroprepane ND 10.0
1.3-Dichloropropene (cis + trans) ND 100.0
Ethylbenzene ND 10.0
2-Hexanone ND 50.0
Methylene chloride ND 10.0
4-Methyl-2-pentanone ND 50.0
Methyl tert-butyl ether ND 10.0
Styrene ND 10.0
1.1.2.2-Tetrachlorocthane ND 10.0
Tetrachloroethene 399 10.0
Toluene ND 10.0
1. 1.1-Trichloroethane ND 10.0
1.1.2-Trichloroethane ND 10.0
Trichlorocthene ND 10.0
Trichlorofluoromethane ND 10.0
Vinyl acetate ND 50.0
Vinyl chloride ND 10.0
Total Xylencs ND 20.0
Surrogate: Dibromofluoromethane 90.2 % 79.5-119 " 4 ” "
Swrrogate: 1,2-Dichloroethane-d4 4% 70.9-155 " " " "
Swrrogate: Toluene-d8 94.6 % 6l.6-131 & # " "
Surrogate: 4-Bromofluorobenzene 92.8 % 64.2-126 1 . ” "
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Test/America

ANALYTICAL TESTING CORPORATION

1380 Busch Parkway
Buffalo Grove, lllinois 60089

Phone: (847) 808-7766
Fax: (847) 808-7772

Thermal Remediation Services
2325 Hudson St.
Longview, WA 98632

Project: GREOG
GREDGO
C. Blundy

Lab ID: B6OR174
08/25/06 13:49

Project Number:

Project Manager: Reported:

Volatile Organic Compounds by EPA Method 8260B
TestAmerica - Buffalo Grove, 1L

Analyle

Reporting

Result Limit Unils Dilution Balch Prepared Analyzed Method Notey

GRED6 INF 081606 (B608174-01RE1) Air (Bag)

Sampled: 08/16/06 15:00 Received: 08/16/06 16:15 015, QC

Acetone ND 10.0 ug/l | 6080353 08/18/06 08/23/06 H260 Mod
Benzene ND 2.00 ! L 1 L 3
Bromodichloromethane ND 2.00

Bromoform ND 2.00

Bromomethane ND 2.00

2-Butanone ND 10.0

Carbon disulfide ND 2.00

Carbon tetrachloride ND 2.00

Chlorobenzene ND 2.00

Chlorodibromomethane ND 2.00

Chloroethane ND 2.00

Chloroform ND 2.00

Chloromethane ND 2.00

1.1-Dichlorocthane ND 2.00

1.2-Dichloroethane ND 2.00

1,1-Dichlorocthene ND 2.00

cis-1,2-Dichloroethene ND 2.00

trans-1.2-Dichloroethene ND 2.00

1.2-Dichloropropane ND 2.00

1.3-Dichloropropene (cis + trans) ND 2.00

Ethylbenzene ND 2.00

2-Hexanone ND 10.0

Methylene chloride 2.34 2.00

4-Methyl-2-pentanone ND 10.0

Methyl tert-butyl ether ND 2.00

Styrene ND 2.00

1,1.2.2-Tetrachlorocthane ND 2.00

Tetrachloroethene 40.3 2.00

Toluene ND 2.00

1.1.1-Trichloroethane ND 2.00

1.1.2-Trichloroethane ND 2.00

Trichlorocthene ND 2.00

Trichlorofluoromethane ND 2.00

Vinyl acetate ND 10.0

Vinyl chloride ND 2.00

Total Xylenes ND 4.00

Surragate: Dibromofluoromethane 126 % 79.5-119 " " L " H
Surrogare: 1,2-Dichloroethane-d4 128 %% 70.9-155 Ll " = ft
Surrogate: Toluene-d8 102 % 61.6-131 " " " "
Surragate: 4-Bromaofluorobenzene 99.4 %, 64.2-126 " " " "
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Test/America

ANALYTICAL TESTING CORPORATION

Phone: (847) 808-7766
Fax: (847) 808-777.

1380 Busch Parkway
Buffalo Grove, lllinois 60089

Thermal Remediation Services
2325 Hudson St.

Project: GREOG

Project Number: GREOG Lab ID: Bo08324

Longview, WA 98632 Project Manager: C. Blundy Reported:  09/07/06 16:58
Volatile Organic Compounds by EPA Method 8260B
TestAmerica - Buffalo Grove, 1L
Reporting

Analyle Result Limit Lnits Dilution Batch Prepared Analvzed Method Noteq
GREOGINFO83006 (B608324-01) Air (Bag) Sampled: 08/30/06 10:10  Received: 08/30/06 13:20 QC
Acetone ND 10,0 ug/l l 6090005 09/01/06 090706 8260 Mod
Benzene ND 2.00 L " L g L .
Bromodichloromethane ND 2.00
Bromoform ND 2.00
Bromomethane ND 2.00
2-Butanone ND 10.0
Carbon disulfide ND 2.00
Carbon tetrachloride ND 2.00
Chlorobenzene ND 2.00
Chlorodibromomethane ND 2.00
Chloroethane ND 2.00
Chloroform ND 2.00
Chloromethane ND 2.00
1,1-Dichlorocthane ND 2.00
1,2-Dichloroethane ND 2.00
1.1-Dichlorocthene ND 2.00
cis-1,2-Dichloroethene ND 2.00
trans- 1,2-Dichlorocthene ND 2.00
1.2-Dichloropropane ND 2.00
1.3-Dichloropropene (cis + trans) ND 2.00
Ethylbenzene 2.10 2.00
2-Hexanone ND 10,0
4-Methyl-2-pentanone ND 10,0
Methyl tert-butyl ether ND 2.00
Styrene ND 2.00
1,1.2,2-Tetrachloroethane ND 2.00
Tetrachloroethene 67.1 2.00
1.1,1-Trichloroethane ND 2.00
1,1.2-Trichloroethane ND 2.00
Trichloroethene 3.62 2.00
Trichlorofluoromethane ND 2.00
Vinyl acetate ND 10,0
Vinyl chloride ND 2.00
Total Xylenes 9,15 4.00
Surrogate: Dibromofluoromethane 82.6 % 79.5-119 ] ] B L}
Surragate: 1,2-Dichloroethane-d4 74.6 % 70.9-155 " " " "
Surrogate: Toluene-dS§ 96.4 % 61.6-131 " " . L
Surrogate: 4-Bromofluo obenzene 107 % 64.2-126 23 Y # "
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T@Stl Xmerica |13 380 Busch Parkway

Phone: (847) 808-7766
Fax: (847) 808-7772

ANALYTICAL TESTING CORPORATION uffalo GI’OVE, lllinois 60089
Thermal Remediation Services Project: GREOG
1755 Afton Ave. Project Number: GREO6
Charleston, SC 29407 Project Manager: Paul Lansing

Lab ID: Bo05434

Reported:  06/06/06 15:06

Volatile Organic Compounds by EPA Method 82608
TestAmerica Analytical - Buffalo Grove

Reporting
Analyte Result Limit Units Dilution Batch Prepared

Analyzed

Method

Notes

GRE0D6CTO053106 (B605434-02RE1) Water  Sampled: 05/31/06 10:05  Received: 05/31/06 10:535

QC

Acetone ND 10.0 ug/l | GOGO012  O6/02/06 06/02/06 EPA 82608
Benzene ND 2.00 " " ! " " L
Bromodichloromethane ND 2.00

Bromoform ND 1.00

Bromomethane ND 2.00

2-Butanone ND 10.0

Carbon disulfide ND 2.00

Carbon tetrachloride ND 2.00

Chlorobenzene ND 2.00

Chlorodibromomethane ND 2.00

Chloroethane ND 2.00

Chloroform ND 2.00

Chloromethane ND 2.00

1, 1-Dichlorocthane ND 2.00

1.2-Dichloroethane ND 2.00

1. 1-Dichlorocthene ND 2.00

cis-1,2-Dichlorocthene ND 2.00

trans-1,2-Dichlorocthene ND 2.00

1.2-Dichloropropane ND 2.00

1,3-Dichloropropene (cis + trans) ND 2.00

Ethylbenzene ND 2.00

2-Hexanone ND 10.0

Methylene chloride ND 2.00

4-Methyl-2-pentanone ND 10.0

Methyl tert-butyl ether ND 2.00

Styrene ND 2.00

1.1.2,2-Tetrachloroethane ND 2.00

Tetrachlorocthene ND 2.00

Toluene ND 2.00

1.1,1-Trichloroethane ND 2.00

1.1.2-Trichloroethane ND 2.00

Trichloroethene ND 2.00

Trichlorofluoromethane ND 2.00

Vinyl acetate ND 10.0

Vinyl chloride ND 2.00

Total Xylenes ND 4.00

Surrogate: Dibromofluoromethane 106 % 69.8-133 = " " L
Surrogate: 1,2-Dichloroethane-d4 99.6 % 61.2-141 it t ! i
Surrogate: Toluene-d¥ 98.4 " 75.8-118 " t " o
Surrogate: 4-Bromofluorobenzene 87.8 % 68.9-123 ! it Ll L
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APPENDIX B

WELL ABANDONMENT FORMS AND WELL CONSTRUCTION DIAGRAMS



1/95 . WATER WELL SEALING FORM

ILLINOIS DEPARTMENT OF PUBLIC HEALTH
DIVISION OF ENVIRONMENTAL HEALTH
525 WEST JEFFERSON STREET
SPRINGFIELD, ILLINOIS 627461 RETURN ALL COPIES T¢ IDPH OR

monfnmsmmv 22. I‘\NUSS

LOCAL HEALTH DEPARTMENT

1 ip (Name of Controlling mﬁ} UNITED STATES NMY

"NTC GREAT LA HWCPERCE o A ITNN
2. Well Mmgggzﬁb& {oh sAuPse qux-g M\éﬁﬂt i&sﬁ LARE
City County

Address - Lot Number

Geteral Descripion: ~ Tomship}]_ @) Ramee iz ®w Su:hun1

—  Quarterofthe_____ Quarter of the Quarter 5 w
3. YearDriled 2903 NerTine 2057, 353.28 S B
BEstne 1,07, 718
4.  Drilling Permit Number (and date, if knows) £ P ——— _ |
S.  TypeofWel: Bored  Drilled Other _ ' -
6.  Total Depth 2—"{ fect Diameter(inches) 3‘!’1 B"F—E\'\f\.t 'ZI“Q*\“Q
7. Formation clear of obstruction Yes No

8 DETAILS OF FLUGGING

Filled with_CEMENT - PErTon{TE SUERY from 2-"\-0 “GEFD;FT DE g

{cement or other materials) '
Kind of plug from to .
Filled with from to o
Kind of piug from to f
Filled with from t .
Kind of plug 7 from,_ to i
9.  CASING RECORD: Upper 3 feet of casing removed _L‘Yes No
10.  Date well was sealed: Month D\TRIL. Py 2D Year 2900 |
11 Licensed water well driller gr other person approved by the D pecforming well sealing,
New WikT L AsseeTES, A
Name ’ Covhplete License Number
HI5 N2 Srre€i” TFuero on 9[3@21
Address City ' :

m&mﬂmimmﬂwwkmmmﬂth-mmmmm. Diaclosure
of this infermation it mandatory. This form kas been approved by the Forms Management Ceouter,
IL 4828631



|]!9'5 WATER WELL SEALING FORM .

ILLINOIS DEPARTMENT OF PUBLIC HEALTH
IIVISION OF ENVIRONMENTAL HEALTH

525 WEST JEFFERSON STREET '
_ SPRINGFIELD, ILLINOIS 62761 RETURN ALL COPIES T¢ IDPH OR
_ LOCAL HEALTH DEPARTMENT
TYPE OR PRESS FIRMLY 21ﬁwbugb

2.

b S

10.

1f.

Drilling Permit Number (and date, ifkuows)__ YA EPSTUR

(Name of Controlling Party)_ YN VTXD STKTES Bl\\l)’

Owaership _
HT%;B-ENT LAKES : NW c;r-uepfﬁ Nié GRERTLAES LAt
County ’

Address - I.ntNullher

Quarter of the Quarter of the Quarter

Year Driled_ 2003 NeEMING  2,057,375.57 BEVK T

_LIBTSVEE AYS

Typeof Welt:  Bored  Drilled Other

Total Depth 4(10 TeeT™ Diameter (inches) 3‘/1 ) PorEnoL T - 2'\“m
Formation clear of cbstruction Yes __ No

DETAILS OF PLUGGING |

rikd v QEe T mﬂr’e&wy e 400 o EitiR
Kind of plug from to fr.
Filled with from to ik
Kind of plug from to k.
Filled with _ from to fr.
Kind of plug _ from_. to f.
CASING RECORD: Upper 3 feet of casing removed J Yes No

Date well was sealed: Month M’F—u..' Day ?:7 Year 190 |
Licensed water well or other person approved by the Departmesnt performing well sealing.

e N\}Tﬁ chssexy S, 1N %

Name Coujplete License Number

}1}2 N.\lﬁﬁ. '_Ei:r:bu . | °§ mﬂ%zj

mmm-mmuﬂmmuimmm#hmmmsmmmmm INisclosnre
of this information is mamdatory. This form has bees approved by the Formes Mamagement Cender,

IL 482-0631



1195 _ WATER WELL SEALING FORM

ILLINOIS DEPARTMENT OF FUBLIC HEALTH
DIVISION OF ENVIRONMENTAL HEALTH
513 WEST JEFFERSON STREET
SPRINGFIELD, ILLINOIS 62761 RETURN ALL CO¥FIES T# IDFH OR
: LOCAL HEALTH DEPARTMENT

TYPEORPRESSFIRMLY 27 WN 0{0S

Ovwnership (Name of Controlling Party) 1013‘@9 STRTES 'l\U\\IY

1.
Je Shenrint 6195 'Shribien & TR G%KTLM;ES e

ﬁﬂdrm-latthuf

_ ion:  Townshi : 1@(‘“’) .
Mm@;“jlfﬁ_@a Range_| Sed:lnn‘

Quarter of the Quarter

o 257,363 —DRiElew
BorrainG 1.5

3. Year Drilled 2003
ErsTING 1007 v 10
N yWi 82,
4.  Drilling Permit Number {and date, if known) A
S.  TypeofWel: Bored  Drilled ﬂ! Other
6.  TotalDeptn 3D FEET W}%?‘\ Bgeiol - 2w TN
7. Formation clear of obstruction Yes No
8.  DETAILS OF PLUGGING agousD
: V)
Filled with QEan'FWHmWFF‘}' from DO° 1 SuRitea
(cement or other materiaks)
Kind of plug from to f.
Filled with from to It.
VKindnfp]ug from 1o .
Filled with __from 1o fr,
Kind of plug : from._ to fr.
9, CASING RECORD: TUpper 3 feet of casing removed Yes No
10, Date well was sealed: Month PUFIL Day 2.2 Year 2200
11. Licensed water well or other person approved by the performing well sealing.
New Wit/ T Asseufies, A
Name ! Couhplete License Number

LEZI\\“??“S[: ' '"E;-_epo . og 9352“

This State Agency is requesting disclosare of information that iy mecesary te accomplish the statmiory porpose a8 owilieed under Public Act 558663, Disclosure
of thit information is memdstory. This form has been approved by the Forms Management Center,
IL 482-96321



1/95 _ WATER WELL SEALING FORM

ILLINOIS DEPARTMENT OF PUBLIC HEALTH
DIVISION OF ENVIRONMENTAL HEALTH
325 WEST JEFFERSON STREET
SPRINGFIELD, ILLINOIS 62761 RETURN ALL COPIES T0 IDFH OR

TYPE OR PRESS FIRMLY 272, Hw 0.[-05

LOCAL HEALTH DEPARTMENT

1. Ownership (Name anontroIlhzl’!rtﬂ Un rep STATES NAYY

2 MG Gﬁﬁk¥msl°5 ‘sfntnrsonsﬂrﬁ?m {':FLRT LAYES LAKE
Address - Lot Number ANS-  Ciy County
General Description: Towmhi:jj 05 rape 2 Bw Sedim_i‘
 Quarterofthe Quarter BaEdKTien

3. Year Drilled Z°_°_G NeKTHING 2,257, 3wt.©] 1S
4.  Drilling Permit Number {and date, if known) ﬂ/ﬁ SRETe LWLV
S.  TrpeofWell: Bored  Drilled Other
6 Toave_24 feeT Dimetertncen_3 4 PobveLe * 2o TN
7. Formation clear of obstruction Yes No

8. DETAILS OF PLUGGING

Filled with QE flEAT FWHT{‘E_SWFFY from 2"\“ to N A&

{eemmnrntbermntemk]

Kind of plug from

Filled with

Filled with

to a.

from to a

Kind of phug from to r
| from to .

from to n,

Kind of plug

o, CASING RECORD: Upper 3 feet of casing removed Yes No
10.  Date well was scaled: Month ATHL Day 2] year 220{0
1. Licensed water well or other person approved by the performing well sealing.

N!Eu. Wee T ASoQTeS, e I

om T o
m\ﬁ \2 é\‘FU-'L E‘W | . 5 gssﬂ

mmw-mmam&nhmumﬁhmm”m-mm“mm Disclosnre
of this infermation is masdatery. This form has beem approved by the Forms Managessest Center,
IL $82-0631




APPENDIX C

WASTE DISPOSAL DOCUMENTATION



8.\ SIAIE UF ILLINOIS
P.O. BOX 19276

Stale Form LPC 62 8/81

PLEASE TYPE

SIVIUNMILIN AL T RO TG HIUIY AGERNL T UIVISICN UF LAND FOLLU HON CONTROL

SPRINGFIELD, ILLINOIS 62794-9276 (217) 782-6761
1L532-0610

L o, ~ Lyt

(Form dasigned for use on elila {12-pilch) ypewriter) EPA Form 8700-22 (Rev. 6-89) Form Approved. OMB No. 2050-0039 .
g Manifest . - -
UNIFORM HAZARDOUS 1. Generator's US EPA ID No. ocumegt No. | 2. Page 1 Information in the gn':.aeu aneas is no -
4 WASTE MANIFEST TL7170024577 83 0gmi " | et ceosirimbs sy,
3. Generalor's Name and Mailing Address Location It Difterent | l H-Q 6 A. Hinois Manifest Document Numb%rE PAID
ACOS INSTALLATION AND ENVIRONMENT IL £ e T
{FAPPLICABLE
égéAf?ELcirqé)g T 60088 B B ember 10 19 (7 005
D Number
4. *24 HOUR EMERGENCY AND SPILL ASSISTANGE NUMBERS: (847) 688 -4820 g r— ; PUI2B5005
5. Transporier 1 Company Name 6. US EPA ID Number " ID Number UPW-0446276-0H
POLLUTION CONTROL INDUSTRIES E NDOOO6469 43 [ Transponter's Phone (210 1397-3957
7. Trangporter 2 Company Name 8. US EPAID Number E. Transporier's
| 1D Number
9. Designated Facility Name and Sile Address 10, US EPA D Number F. Transporter's Phane  ( )
POLLUTION CONTROL INDUSTRIES G. Facility's IL ;
4343 KENNEDY AVE ONumber } | 4 \ 4 4 ( 11 | J
EAST CHICAGO, IN 46312 INDOOOG46943 ity '
7 l H. Facility's Phone (2.] 9) 397-3951
11. US DOT Descriplion {Including Proper Shipping Name, Hazard Class, and 1D Number) 12. Containers 13. 14, |
. Total Unit Waste No.
"No. Type Quantity Wirvol i
a. EPA HW Number
WASTE, ENVIRONMENTALLY HAZARDOUS SUBSTANCES » LIQUID, —
G N.C.S., 9, UN3082, PGIII (LABPACK) ERGH171 0.01|p.m 0,0,1,20/ P|Fo0o02
B EPA W Number |
N 7
E =
R N é
c. EPA HW Number o]
A -
T —
0 I | RN
2 1)) ~
R d. EPA HW Numbet P
i
o
. [ I |
JJ. Additional Description for Materials Lisled Above K. 'I-lal?dlin'g‘(zodes for Wastes Listed Abova
: n ltem =
a) zF =
S01 3
=
A+ €06/01 |5
15. Special Handling Instructions and Additional Intormation =
a) E06101-1 (1x55DM) P.0.C. Mr. Mark S. Hoyeer i
COD Due to Mark S. Hoyeer within 45 days ¥ i@
Tr iver' A0 i@
16. GENERATOR'S CERTIFICATION: { hereby daclare that the contents of this consignment are fully and accuralely‘described above by 7
proper shipping name and are classified, packed, marked, and labelad. and ara in all respects in proper condilion for transport by highway ©
according 10 applicable intarnational and national government regulations. ' O
i1 am a large quantity generator, | cenlify that | have a program in place 1o reduce the volume and toxicity of waste generated o the degrae | have delermined to _‘é’
be sconomically practicable and that | have salected the graclicable method of treatment, storage, or disposal currently available to me which minimizes the presen! oy
and luture threat to human health and the environment; OR, it | am a small quanlily generator, I have made a good faith effort 1o minimize my waslg generalion and =
select the best waste management mathod that is available lo me and that | can aflord. i o &
A\ yd ale
v Printed /Typad Name W@ ~ : Month  Day  Year ?05,
Motk s deyen | Sy ool 006
g" 17. Transporter 1 Acknowledgsment of R&ceipt of Materials MREY Date S
ﬁ Printed mm Name Signature Month  Day —Year ;
o | w
S| ANatihews podee 444% e calooeb|g
g 18. Transporter 2 Acknowledgemeni of Receipt of Materials ] Date O
E Printed /Typed Name Signature Month  Day  Year )
R b
19. Discrepancy Indication Space o
. 2
A nS
c [
‘ - ~)
L . b
.:. 20. Facilily Owner or Operaler: Certificalion of receipt of hazardous malerials covered by this manifest except as noted in ilem 19, | Dae
Y Printed /Typed Name . ﬁg} turo Monih  Day  Year
A Navcic. ' whe o) 02 &

.
This AF““:Y 15 auihckized (o tequire. pursuant lo lllinois Rovison Statute, 1969, Chaptar 111 142, Seclion'lw and IOZI.'I_hm (M; inlon:m'\‘ion |>.e subrmilted {o the Agency, Failure 1o provide
i [ violation. Faisili of this i i

this information may result in a civii peaally against the owner or operator nol 10 vxcoed §25,000 par da

per day of vielation und imprisonmens up 10 5 years. This (osm has beon approved by tha Forms Management Caniar.

g .t
. Tao

may resull in a fine up ‘o $50,000

T



Certificate

This certificate is to verify that the waste specified will be handled in accordance with all local, state, and federal regulations

Manifest: - IL10823272 -
Generator: . ACOS INSTALLATION AND ENVIRONMENT

Page/Line -  , WasteStream PCIH CODE

1 A ZF H061
Facility Name: Pollution Control Industries
Facility Address: 4343 Kennedy Avenue

East Chicago, IN 46312

Facility EPAID:  IND000646943

Signature:

Typed: Tita LaGrimas )
" Title: Executive Vice President of Regulatory Affairs

Date: 3/8/2006 Invoice #:

Pollution Contirol Industries
4343 Kennedy Avenue, East Chicago, IN 46312
(219)397-3951 FAX:(219)397-6411
www.pollutioncontrol.com

®

10071134

RESPONSIBLE™
RECYQUNG

A commitment genaralors,
wu-pmun'::m

e e e s



[B R e LR T RS N A o
FOR SHIPMENT @F HAZARDOUS
PO. B PRI { - 782-6761
0. BOX 19278 SPRINGFIELD, ILLINOIS 62794-9276 217) 6 AND SPECIAL WASTE
: State Form  LPC 62 8/81 1L§32-0610
PLEASE TYPE {Form designed for use on elite {12-pitch} typewriter.) EPA Form 8700-22 (Rev. 6-89) Form Approved. OMB No. 2050-0039
AZA 1. Generator's US EPA ID No. Manifest 2. Page 1 Information in the shaded areas is not
UNIFORM H RDOUS Document No. required %‘; Fre\daral lsav: but is required by

A

WASTE MANIFEST

117170024577

121493

Hlinois kaw.

3.

Generator’'s Name and Mailing Address

Location if Different

Acecs Installation and Environment

201 Decatur Ave.

4. »24 HERAREARKE SN0 T BRI Bice numsers:  847-688-4820

ifést:

C. Transporter's

5. Transporter 1 Company Name 6. US EPA ID Number 1D Number..
Pollution Contrel Industried . IND000646943 D. Trans
7. Transporter 2 Company Name : US EPA ID Number E. Trans orter
’ - 1D Number
10. US EPA ID Number F." Transporter' Phone

VI ACHA 1T

9.

Designated Facility Name and Site Address

Pollution Control Industries

4343 Kennedy Ave

[ IND000646943

G. Facility's Il

10 Number } |
H. Faciiity's Phone { 51’

East Chicago, IN 46312
11. US DOT Dascription (Including Proper Shipping Name, Hazard Class, and 1D Number) 12. Containers Tl) ?él
. No. Type Quantity
G
e|* RQ(F002),Hazardous Waste, Solid, n.o.s. N
N (Tetrachloroethylene,Trichloroethane),9, O%% 13 . -
:|  NA3077, PGIT c¥Rlem| o (D] yplwaon2
R b. : EPAHW Number
) .
T | I -
ofec PAHW Number -
R B
. L 11 = i
T PA AW NUiber

(N

K. Handling Code:
n Item’-#f!vns I

15,

Special Handling Instructions and Additional Information
P.0.C Mr., Mark S. Hoyer
C.0.D. Due to Mr. Mark S.Hoyer within 45 days
Transporter Offered Placards(Drivers Initials

Z2 )

24 Hour Emergericy
Response:847-688-4820

CHA 1917

16.

proper shipping name and are classified,

packed, marked, and labeled, ai
according to applicable international and national government regulations.
If 1 am a large quantity generator, | certify that | have a program in place to reduce the volum

GENERATOR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by
nd are in all respects in proper condition for transport by highway

e and toxicity of waste generated to the degree | have determined to
e, or disposal currently available to me which minimizes the present

be economically practicable and that | have selected the practicable method of treatment, stora?h B i e e 10 me wi I 8 present
ave made a good fai ort to minimize my waste gener.

and futwre threat to human health and the environment; OR,

if 1 am a small quantity generator,

select the best waste management method that is available 1o me and that { can afford.

| Date

L

Printed/Typed Name

we . Abkate

_s:' nature ',. / %

Month Day Year

17. Transporter 1 Acknowledgement of Receipt of Materials

Date

1

L

N

oM

Printed/Typed
gory

Month Day Year
(G5O

18. Transpm{er 2 Acknowledgement of Receipt of Materials

Date

TM~BOTOZ T~ «

Printed/Typed Name

Signature

Month Day Year

19. Discrepancy Indication Space

'8482-9¢¥ / 202 10 ¢088-vey /008 18 isjuan asuodsey (euonen su) pue Nar/-78/ /717 1B asuodsau Aﬁlmﬁml.lll‘l ' aniA qx;m i a.l n han\ ..;r;ie

20. Facility Qwner or Operator: Certification of receipt of hazardous materials covered by this manifest except as nfled in item 19,

A l Date

<==r-0>»mn

Mintedﬁyped_ Name
e [5

—

U/EA

Fre L Laan (O

Uen ()

This Agéncy is authorized o require, pursuant to Binois Relised Staute, 1989, Chaoter 111 12,
this information may resutt in 3 civil penally against the owner or operalor rot | exceed $25,000 per day of
per day of violation and imgrisonment up 1o 5 years. This form has been approved by the Ferms Management

af thus

Skclion 1004 and 1021, thal this miurmaticr be submilled 1o the Agency. Failure to prowde

may result in a fine up 1o $50.000

Center.

COPY 1. TSD MAIL TO GENERATOR




— o ROHyE30HAN

Please print or type. (Form designed for use on elite {12-pitch) typewriter.) Form Approved, OMB No. 2050-0038
4 | UNIFORM HAZARDOUS 1. Generator ID Number. 2.Page 10of | 3. Emergency Response Phone 4. Manifest Tracking Number
WASTEMANFEST | TL7170024577 1 | 847-688-4820 | 000602005 JJK
5. Generator's Name and Mailing Address Generator's Site Address (i different than mailing address)

GENERATOR

&
<

ACOS Installation and Environment
201 Decatur Ave.
Gen%@ﬁ\&e: Lakesl IL 60038 I

8. Transporter 1 Company Name : U.S. EPA ID Number
Pollution Control Industries | IND0O00646943

7. Transporter 2 Company Name U.S. EPA ID Number

8. Designated Facility Name and Site Address U.S. EPAID Number

Pollution Control Industries
4343 Kennedy Ave.

Facly@mBke: Chicago, IN 46312 (800-388-7242) | INDO00646943
ga. | 9b.U.S.DOT Description (indudirig Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit
KM | and Packing Group (if any)) No. e Quantity WAL 13, Wasta Codes
T,
RQ, (F002), Hazardous Waste Solid,N.O.S F002
Tetrachloroethylene, Trichloroethane
?fDIA3077 Porr - i 1| 10 Dir) SS01G
Non-RCRA, Non-DOT Regulated j d, |none
(Cooling Tower Water) L 1Dy Q@A (7
3.
T4
T Hand! Tnsinuctions 2nd Additional Informaton
P 567200 . Contaminated Soil, ERG. 171 P.0.C. Mr. Mark S. Hoyer

2.) 289456, Cooling Tower Water C.0.D. due to Mr. Mark
Transporter offered Placards(Driver Initials___ ) HoyeﬁFflth12>45 days

15. GENERATOR'S/OFFEROR'S CERTIFICATION: | hereby declare that the contents of this consignment are fufly and accurately described above by the proper shipping name, and are classified, packaged
marked and labeled/placarded, and are in alf respects in proper condition for transport according to applicable intemational and national governmental regulations. If export shi it 1y,

Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consen
| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a farge quantity generator) or Bl generator) is true.

Genarator's/Offeror's Printed/Typed Name Signa Month  Day’  Year

otwvwer  JUCKES

6. Inlormational Shipments [ importtous. O exétrontss,

Transporter signature (for exports only): Dgifpaving U.S7

17. TtanspoderAdcnow!edgment of Receipt of Materials

_ nf _
Transponer1 yped N Signature Month  Day  Year
o Sanis e S |c3 | # |0

DESIGNATED FACILITY -~ TRANSPORTER INT'L

18c. Signature of Alternate Facllity (or Generator)

Trahsporter 2 Printed/ Typed Name Signature Month  Day  Year
18. Discrepancy
18a. Discrepancy Indication Space [:] Quantity D Type [] Residue D Partial Rejection D Full Rejection
] Manifest Reference Number:
18b. Altemate Facllity (or Generator) - U.S. EPAID Number

Faciiity's Phone: ~ |

49, Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycf ing systems)

T Nk T T

20. Designated #acmly Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as nated in ltem 182

v Ho@onaun o d o4

EPA Fom 8700-22 (Rev. 3:05) Pfev"’“s editions are obeolete. - DESIGNATED FACILITY = e ESTINATION £TATE (IF REQUIRED)



Certificate

This certificate is to verify that the waste specified will be handled in accordance with all local, state, and federal regulations

Manifest: 000602005JIK
Generator: ACOS INSTALLATION AND ENVIRONMENT
Page/Line Waste Stream PCIH CODE

11 307200 H141

12 289456 NA
Facility Name: Pollution Control Industries
Facility Address: 4343 Kennedy Avenue

East Chicago, IN 46312

Facility EPAID:  IND000646943

Signature:
IR ———

Typed: Tita LaGrimas
Title: Executive Vice President of Regulatory Affairs
Date: 3/22/2007

Invoice #:

Pollution Control Industries

4343 Kennedy Avenue, East Chicago, IN 46312
(219)397-3951 FAX:(219)397-6411
www.pollutioncontrol.com

®

RESPONSIBLE™
RECYCUNG

A commitment to our generators,
our emplovees, and our community.



APPENDIX D

FIELD LOG SHEETS



NOVEMBER 2005



E Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: ' NAVAL STATION GREAK LAKES Project No.: 00202 CTO 00009 (CLEAN IV)

Location: GREAT LAKES, ILLINIOS Personnel: Je{¥f Shudosi—
Weather Conditions: M \‘/ Oe:ru.pl,q ~ AB° J= Measuring Device: M-Scope
Tidally Influenced: es ___ No ’;/ Remarks:

NTGRRMwots |V 19" \8 Mot Abcassible. (Woter fling fla well box
NTCKAIWozs [W-21-P 12100 | 7,20 'u"«i&f‘f"‘ Feayrad
NToRMwoas |1-20-85 1747 S42 | PID=D.0 ppom
NTCERMWO4s |-20-05 (7. ¥8 2017 /Jﬁ oA oF visoi~
NTCRAMwoss |U-200F (041§ _b.0¥ " PID=0.0 4 dum
NTc;'mlwoss N-20-0S (S22 , g.53 PID+ (,@”'72
NTCJ%\ZWO?S_ N-2-95 |1:4S .07 Pip+ 0.0
NTCBEMWO7D | WeH Accaootllle (cdo befow ]
nToszmwoss |V229% 802, S 3 PI1D+ 0.0 ..
NTCBZMW09S et | Aceessi| ( Lula-w‘:i L
NTCRMW10s |11-20-6F 13855~ 5,13 PI1D = 0.0 slon,
NTCRAW10D | (12005 12s 5.1 Pib=o. 0'0
NTC22Mdols o2 g T el i e
r;w.zq-.,,ﬂ ‘e ;

E
L
x

Mu)O‘)S——- éﬂ/d K"‘—ﬂ w,u..d M 4W b‘fph SI‘\‘!L' 0_4
U—M. Cﬁ-uu M’('r c/QJ-a—LK ) - o—-u—df‘v sjﬁ_

fo shpaty pll e T ~kedc 45 b
box

oy o
Mo | it Bled d7vh  uet ;v»u;y | T 2 P ZZ;;

C’ e LY.
a—&f »-W:: Page —Zor 7

Al measuremen:::h:ieﬂest 0.01. 100(




T

Tetra Tech NUS, Inc. .

LOW FLOW PURGE DATA SHEET

4 fet of Jw%«\? el

PROJECT SITENAME:  NAVAL STATION GREAT LAKES wetLim: M7 C2AMW 05
PROJECT NUMBER: 00202 CTO 0009 (CLEAN IV) DATE: 117 22/05
S ’Ma . i i
Time Water Level Volume | Flowrate pH Cond “Turb. | DO Temp. | ORP Comments
lwzz £ 20 ‘ FIEO'O!’
104~ S frn et 1 | & we U4
A [ J > g 9% 12,8291 40 |0©.5317.83 [+32.3 T ek
[g:55| 1250l b8 |29 | 2/ |0,46117.69 %E Tzl lewn
40 .1 7. gy rede
i1:of , s _
|07 _ 150 | 1ol |2.811 ] 13 053 |11.37 -4Z.¢
“%_, 1.19 T.04. ?& $00 i 0.;{2 \‘7’.726 :5 3
[ 2 ‘ /150 | .04 | T, E— 0.52 Le - :Z prn e~
Lad | .94 ot | . ~SCYl Lao»
Ww:3e [ 1.06 [ 2.7 | 053 |7 3258 Sirpes
5 _%.m SO . 0_‘0 2,78 0.52| \1.3% |- o2
[1:2% 20 iso |1.0712732¢ 9.0 .1 17, 27|~-S%: Nreng 4
Lil:40 1.0 2'78—77 o127 . ﬁf‘cc A
RS g
Lied plpad
= 20
SIGNATURE(S): )/;é/ /i"‘v-‘—@vﬂ\ PAGE_{ OF /



Tetra Tech NUS, Inc.

=y

GROUNDWATER SAMPLE LOG SHEET

Page | of |

Project Site Name:

NAVAL STATION GREAT LAKES

Project No.:

00202 CTO 00009 (CLEAN 1V)

[1 Domestic Well Data
[X] Monitoring Well Data
[}. Other Well Type:

[ QA Sample Type:

Sate: (|l -20-O0S"
Time:  {¢

Color
Visual

pH
Standard

Turbidity

Sample ID No.: NTC 22 MWo5S 012
Sample Location: AMC 22 AAWOS S

Sampled By: Jet€ Sl L
C.0.C. No.: 245 252
Type of Sample:

[x] Low Concentration
[I High Concentration

DO ORP ODOR

NTU

Date: ||~20-0S"

Syratd

Volume

1.07

pH

Turbidity

Flow Rate

[vethod: Lo Elowr Fen

sied ] 2uad

Imonitor Reading (ppm): D¢ O

=l

Well Casing Diameter & Material

Type: 2'PVC

Total Well Depth (TD): “2L4. O

Static Water Level (WL): & .,20

One Casing Volume(gal/l):
Start Purge (hs): _ JOSYY
End Purge (hrs): (| % o

Total Purge Time (min): £ |

Total Vol. Purged @@L): ~ 3

Analysis

Preservative

Container Requirements

Collected

Ho | 32

YO-ml ials

WYOCs 2260 R

AN PS
7

Duplicate 1D No.




TE

[Tetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

NTC22MW D6

PROJECT SITE NAME: NAVAL STATION GREAT LAKES WELL ID.: w
PROJECT NUMBER: . 00202 CTO 0009 (CLEAN IV) DATE: [1I- 26-0%

Time Water Level | Volume | Flowrate pH Cond. Turb. DO Temp. ORP | Comments
15:22 | 5,.5= /PiD = 68.7
s : 25 S Hondeel - . '

,G'Elb e 20 |20kl 2.7 [\38]lle.et [VC,.®
: _ _ Fruned L 3
kL .52 T . . “Urd
5.3 % 17,2\ 28270 0.65 [ \1.46 | 343
e ' Bs = i WA 3.0
) v - i ) 7\\ 24% 5 0 G 1t »
L T 8 . e '
mgz ' %o — 1 Z.3 —
i . 20Z.2 3] 0,55 1 \1.34 |-3\.2
57 05 _ ~ : _
: 12,80 | 1, A0 [ZAL 650 049 [\1.15 [-50.9F
\62\2 2.7 1235 3. )
\b%\ | T.2) 1.‘(2);4 c_o_,é_‘"b rug@ EX X
Y - 2,22 |R.09 o50|\6.82|-53.6
k%‘.zz_ﬁ. SA . . . '
\\t" 2% \i.bt.lr 1 I(J\'L '7ii° g_g_ Vi 01% \—| \ 0"‘\' -ﬁﬁgg
4 A T 22 124 éq 0.53 9 b,
16927 1235 171,290,547 &, 0360 Y1-43.6
% EL‘O ‘ 1.19 2. ‘{‘1& 0‘60 11—29,@
16 4 g 1912 ,'-N‘f — 06% (L. .98 ﬁg_‘L
SIGNATURE(S) % &% W " page_foF [

54[“/?"25‘ o Aok b

M%—W\Nﬁ (1e.

cond O/ Kad,
Nofedee @ M@‘Leﬂy



Li-

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Project Site Name:

Project No.:

[ Domestic Well Data
[x] Monitoring Well Data
[] Other Well Type:

Pige_' of _’_
NAVAL STATION GREAT LAKES  Sample ID No.: /T R2AMWO6J02
00202 CTO 00009 (CLEAN V) Sample Location: C 22 AN W S
Sampled By: -
C.0.C. No.: 2 is: 2S5 2
Type of Sample:

[x] Low Concentration

[1 QA Sample Type:

[] High Concentration

. \1»2.0-@5" ............
: 17200

pH

mS/cm

Turbidity
_NTU

Temp.
’c

T, 19 [ 212

) 5.3

Date:. Y1 —~20—OS | volume pH S.C. | Temp.(C) | Turbidity DO ORP | Flow Rate
Ivethos: Lo Flot~ He gt trel Fedp _ '
!Monitor Reading (ppm): 6 él' { ' M N 4 ﬁ’ .7 lEi11-0S5

Waell Casing Diameter & Material

Type: 2'PVC

Total Well Depth (TD):. ‘2.4, O

Static Water Level WL): S « S 13

[One Casing Volume(gal/L):

Start Purge (hrs): ‘5—; 25:

End Purge (hrs): J7 :Q 0

Total Purge Time (min): ‘i 5-

Total Vol. Purged (gal/L): A

Analysis

Preservative

Container Requirements

Collected

S

Hai

¥260 B

3 40-wbl viuls

o# /J:J ’*#[0’1’4/‘




T freva Tech NUS, 1ne. 'LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: - NAVAL STATION GREAT LAKES ot WELL ID.: /(/TC 22 MW 10S
PROJECT NUMBER: = 00202 CTO 0009 (CLEAN IV) - oo  DATE: [(—20-0S"
| Time ' Water Levél Volume ] Flowrate pH |} Cond. Turb. DO Temp. . ORP Comments
| ﬁgr ‘
Y y »
Y:fo = — |
s 12 , | 0. 60|0.981 | 16.,%0]|-122.7
%!S:_ 5;2' — 15" ) D R@ 0!__69 lbj 93 —129.
L":Z;_g 53 2 | /@ Sq ‘.g GL Q. QO Zﬂ ) l - l336 17
1@ 153 | \¢ 0,00 AT 1 —\36,
Letzl B,21) 190 | “Rea | ' F-=—=1 ==Y
b _ 1,591 §. =34 6, L4948 —\36
%iﬂr —1,53] 1\, A 0.s -126.77
b5 5. 2 N0 | T | | 50 | 052 -
15300 , A3% 2,51 1,344 ©,00 ST =136.6
/ol

snGNATURE(S)z_‘i),%Jﬁ»-_-&AD - . ‘ pace_ | oF |



T | rera recn nus, i GROUNDWATER SAMPLE LOG SHEET

Pag&[_ of L
Project Site Name: 'NAVAL STATION GREAT LAKES  Sample IDNo.:  AJY € 22Mw/ 10SP2
Project No.: ' 00202 CTO 00009 (CLEAN IV) Sample Location: A}T°C 22MW | O
Sampled By: et S
[] Domestic Well Data C.0.C. No.: 245 252
‘[x] Monitoring Well Data ' : Type of Sample:
[] Other Well Type: , _ [x] Low Concentration
[1 QA Sample Type: [I High Concentration
Date: ||— 20 —-0C" Color pH S.C. Temp. Turbidity DO ORP ODOR
Time: (& : O Visual |Standard] mS/cm ’c NTU mg/l
Method: | ewr [5) o Koo | 7,591e3940 6. o.o0] 0.52 |— wore, |

DO ORP Flow Rate

Date: {|-20-0S Volume pH S.C.
vethod: | onr Flora— Persd=re Pured -
IMonitor Reading (ppm): {7{ () v
Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 35, O
|static Water Level WL): 57,1
IOne Casing Volume(gal/L): _

Start Purge (hrs): (L% O S
lEndPurge s 1S 2 00

Total Purge Time (min): ¢) £S¢
Total Vol. Purged (gailL): ~~ 3 |*2 [ lozeqg

Analysis Preservative Container Requirements Collected

UDCs  €o¢0B ‘ Het 2 YO0~ L els >)P_<

Signature(s):

“Duplicate ID No.; - W P /X Awllens—

r




T

Tetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NAVAL STATION GREAT LAKES @ [} ',)_eu WELLID.. NTC 22 MW /0P
- PROJECT NUMBER: 00202 CTO 0009 (CLEAN V) /)8 ° c ¢ DATE: lI- 20-05
Time Water Level Volume ] Flowrate pH Cond. Turb. DO Temp. ORP " Comments
20 | 5015 PID £0.0
" S rd CeLaNGY
12826 ] sguted o o
2:30 ¥ 75 i 1.63 | L3¢ L8211 A657 1-0.4
2321 5,20 , IS R.7 B
2936 1.0 \.397 : ‘v_sb \bg -q.3 C,Q;aw
240 [So T V307 1.9 | t.09] V629 ﬂpS‘ﬂ
1T45 | 5. 2c » i -
Jézgq- 5,23 ] .64 [V305[2.] |o.66] Y6, 477[-122.5
13410 (S0 [1.64 [\302] ,& o6l VLol l-125.6
\3s16| 5,24 T.64% 11.29% Na \e a7 -126.9 e
12222 _ [SO |1z | 2.8 é
3230 5,25 A iso | T.e41\299] (. ) o] 16.9%-129.L
|2:27 pnseyd oL £ '
I ANN
SIGNATURE(S): 9/;//’1 JW PAGE_| OF [



T | rera recn nus. e GROUNDWATER SAMPLE LOG SHEET

Pag_]e _L of J_

Project Site Name: NAVAL STATION GREAT LAKES  Sample ID No.: AJTE¢22MWioD g2
Project No.: 00202 CTO 00009 (CLEAN IV) Sample Location: Ary€ 22MW |0
Sampled By: Tetf S Luukser i
[I Domestic Well Data C.0.C. No.: 245 25 2,
[x] Monitoring Well Data Type of Sample:
[] Other Well Type: ' : : [x] Low Concentration
[l QA Sample Type: (1 High Concentration
Date: {|~-20-O5" Color pH s.C. Temp. Do ORP ODOR
Time: {3.30 Visual _|Standard| mS/em | °C mg/l
Method: U pew— £ Jo-es— '

o
Date: Vl - 20-08 Volume pH S.C. | Temp. (C) | Turbidity DO ORP Flow Rate
Method: - Flrv—; Peristalie Plp
Monitor Reading (ppm): 040 |
Well Casing Diameter & Material
Type: 2" PVC

Total Well Depth (TD): 0. ©
Static Water Level WL): 5215 ]
Jone Casing Volume(gatiL): *

- IStart Purge (ws): | 282k
“ena Purge (hrs): | Bé"]

Total Purge Time (min).

Analysis Preservative Container Requirements Collected

\JOCs 826013 He) | 3 40wl whads ?ﬁs

Duplicate ID No.:




Converted to Well:

E Tetra Tech NUS, Inc. BORING LOG Page _J of _L_
PROJECT NAME: NAVAL STATION GREAT LAKES BORING NUMBER: A/ TC 225132 O
PROJECT NUMBER: 00202 CTO 0009 (CLEAN V) DATE: J1=-)17-0S—

DRILLING COMPANY: Env, Freld Sovviteg GEOLOGIST: Tetf Sl ot
DRILLING RIG: DPTGW / E-B50 Jorwcle DRILLER: Josh DA dea
! MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth | Blows/ | Sample Lithology
No. (Ft.) 6" or Recovery/ Change
and or RQD Sample (Depth /Ft.)
Type or] Run (%) Length or Remarks
RQD | No. Screened
Interval
Pz < &l’ﬁ\ﬁe pa-v\n#-
{ vad— asM qm
cpd ery <o #4’ by
2 B 4
é-o core, no ryjP
‘ o 7
A AN ‘ samd, black eddeogs O
Iy | |47 s fufl nalevial r
S 7 S o ’FYL o wedl
. ' GJ-’# < :‘74—7 e .
? WM W 7 soil /
N 2 J r} .
11 owma M YL, Y| MTE223B20 |0|OlO|O
_ —©6203 '
R4 n7a waoottbig
A A |
] #2 X above
§[9 [ Tug™ i /
Y / ' MTCc 225820~ O O|O
Nljo / 0506 '
! | | v
* When rock coring, enter rock brokeness.’
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drlllmg Afea
Remarks ' Background (ppm):{ , 70 | -
D%Zé—'\«—d\% beto

o > " p =
No \z Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG v Page _I_Of_&

PROJECT NAME: NAVAL STATION GREAT LAKES BORING NUMBER: A}TC?—Z SB2)
PROJECT NUMBER: 00202 CTO 0009 (CLEAN IV) DATE: - 17— 05
DRILLING COMPANY:  Ewyi, Frelol Sendgiecog GEOLOGIST: Je &t Sihuley
DRILLING RIG: DPT Geepribe /F550D dnee ke DRILLER: T othua DuAdon
ISampla Depth'| Blows/ Sample Lithology
No. (Ft.) 6" or Recovery / Change
and or RQD Sample (Depth /Ft. )
Type of] Run (%) Length or Remarks
RQD | No. Screened
Nest Voot
i &&' é\AZA
2 £+ of 5 DYCV" mﬁ-’/ﬂ't’M Cbﬁg\
3 (L-..o Ca-re/h.o
f——| —~ —
&é&g;* no
l S / . _t”/ ' Ve covery
_g 267 e inder]s
v /
40# MW
R
7 7’ et
4;‘ N sofly- do  ned, &)
N dlagl| 7 I , sH ff ala»y s/ Ity
o 7 49 V4 ‘ 'W. . ) : 50"' s‘a—-wrﬂg. \/
_‘f - | et Vrc22s8210208 [o] o] ©
SEASIL4
v
NEAANL AN AN N A N/ NS IN
S N XX AT
AN N A SN NV N Z7ZINAD

* When rock coring, enter rock brokeness. )
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri I"ll"lg Area

Remarks: < ANTC22SB210 203 cfe,&t{ﬁ( Y AR Background (ppm):

Converted to Well: . Yes~ No v Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page RAof 2

PROJECT NAME: NAVAL STAT-ION GREAT LAKES BORING NUMBER: AlV¢ 22SEZ)
PROJECT NUMBER: 00202 CTO 0009 {(CLEAN V) DATE: Y/ Yy ) 5“
DRILLING COMPANY: E v, Freld So o veey  GEOLOGIST: T. Sl
DRILLINGRIG: DIPT_Gecprobe /F-E50 4ywele DRILLER: T, Dutdom
I , Y MATERIAL DESCRIPTION , PID/FID Reading (ppm)
Sample| Depth] Blows / Sample Lithology U
No. (Ft.) 6" or Recovery / Change S
and or RQD Sample (Depth /Ft,)
ype ol Run (%) Length or c Remarks
RQD | No. Screened S )
Interval *
\ colle ofed
1 Wg
} 7 m
|2 ASTC22SB2104
_E' vV —0S™ +4p f
) /) = & "
. 13 48~ ATFET2FDOH—=
T
{
1S] N
: /
—§' e
% V4 / sm as
IR | | | _ \%
) >
| , ‘&/ radiiery el LI GG S
i | | niz |y
he— L ¢ I E— ——
121 ot 7 mA

* When rock coring, enter rock brokeness.
** include monitor readlng in 6 foot intervals. @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Backgrou d (ppm):

U?‘c:asgzl 0405~

Converted to Well U S ell I.D. # _ o



E]Tetra Tech NUS, inc. ‘ BORING LOG Page__'_ofz_

PROJECT NAME: NAVAL STATION GREAT LAKES BORING NUMBER: NTC 22338 22,
PROJECT NUMBER: 00202 CTO 0009 (CLEAN IV) DATE: =) 1-0S

DRILLING COMPANY: E aw. GEOLOGIST: W
DRILLING RIG: DPYT (‘ﬁiﬁhgz ZE h,ék DRILLER: I, DutIpia

Sample{ Depth | Blows / Sample Lithology
No. (Ft.) 6" or Recovery/ Change
and or RQD Sample (Depth /Ft.)
Type o] Run (%} Length or Remarks
RQD | No. Screened
I
=
2l
[4
s |
0
g
7 — > £ H o-;I SM;‘QTQL
i ; wVh sowl WTC225BA2-
~| 10 jl J 0 203
— ' weA—"plad |
72 N VA W N S N B N
/ N & N \/\ N/ d
VAMNNEG AN N LD N N AN

* When rock coring, enter rock brokeness. :
** Include monitor reading in 6 foot mtervals @ borehole. Increase readmg frequency if elevated reponse read.

Remarks:

, Drilling Area
ﬁnh.i\ Background (ppm):

R 7
Converted to WeII: : Yes No .z Well 1.D. #:



n Tetra Tech NUS, Inc. BORING LOG Page _Zof 2

PROJECT NAME: NAVAL STATION GREAT LAKES BORING NUMBER: N1z 225822
PROJECT NUMBER: 00202 CTO 0009 (CLEAN V) DATE: 15 i B 25N
DRILLING COMPANY: wv, Se v vTelyg GEOLOGIST: <" S cltoer
DRILLINGRIG: DV _Geeprvise. /F-550 yucle DRILLER: Tosboua Dot
Sample] Depth | Blows/ Sample Lithology ‘
No. (Ft.) 6" or Recovery / Change |
and or RQD Sample (Depth /Ft.) |
Type orf Run (%) Length or Remarks
RQD No. Screened |
Interval
j | ' ’
12 15 0(# Vo mes SW ‘
L / ’ silby fay qrzeni
7 PR
13 Gy g
Lt et m Y NTCc225822-|0|0| 9 T
" ‘ 0 708
If | v
[ i
b 117
| | | 7=
L {19 : . . v W T C225B22 — ﬁ
W ' ' Tz T
MNTC 22 FDOZR (O
Aot 75
] sl :
Nne e

*'When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Incmgse reading frequency if elevajed reponse read. Drilling Area
Remarks: ,f—.wb( dA’?{\c_aJ-e f Y. 22.FD O£ ) ?M Background (ppm) D1
7—"2. I’ LA « D ves 7-26
g ) o2~ ~.--..”.-’ !”mr’m
Well 1.D. #:

ConvertedtoWell:  Yes




anetra Tech NUS, Inc.

BORING LOG

Page _| of |

PROJECT NAME: NAVAL STATION GREAT LAKES BORING NUMBER: NTC 22 SB23
PROJECT NUMBER: 00202 CTO 0009 (CLEAN IV) DATE: [1-17-05
DRILLING COMPANY: En v, Freld Seviceg GEOLOGIST: Je Y Schulooy ¢
DRILLING RIG: DPT Geoprobe /S50 4ywck  DRILLER: Tos bhuar Dudtdow
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth| Blows/ Sample Lithology U
No. (Ft.) 6" or Recovery / Change S
and or RQD Sample .| (Depth /Ft.) :
[Type or] Run (%) Length or | C Remarks
RQD | No. Screened ] S
Interval ] =
i Ya«r—w\‘* Ao € medad g
———— : -
H- | 7 gopevel, saed, llod
22 f// ;\n-o(Ms, a‘_u w.on-—
sz~ 20 ’ ﬁz&m\mj beuge
3 I | wiekeriod and 457
/
v | 4
——
A .
Y 284 sty chay /
& 6 / L/i(” aneen Feda ’ / ATC225B 280142 | o] O| O
J
A / S v
¥ -
~ |7 ‘ N7csB230203 |0]0].
L\ I
W S i, :
Ll &g bodtorw of Lo-n% ;

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read.

Rema‘rks swmles A)Tczsz'):smO‘L oadh
e ]

Drilling Area

K}TC?J— 33230203 Ba kground (ppm): I_EI

Converted to WeII )

Yes

Well I.D. #:




PROJECT NAME:

E Tetra Tech NUS, Inc.

BORING LOG

NAVAL STATION GREAT LAKES

PROJECT NUMBER:

00202 CTO 0009 (CLEAN IV)

DATE:

DRILLING COMPANY:

wy, Frelol Sey—~przod

GEOLOGIST:

" DRILLINGRIG: D

Geogpvolan /F-5TD yruck DRILLER:

Page _L_af L

BORING NUMBER: A TC 223 B2Y4

=1 7-0S—

ettt S Aulge v

T, Dudsdena

Pl

Converted to Well: ) Yes

Sample| Depth | Blows/ Sample Lithology
No. (Ft.) 6" or Recovery/ Change

- and or RQD Sample (Depth /Ft.)

[Type o Run (%) Length ar Remarks
RQD | No. Screened

Interval
| —
Pl 4
Yy lgl// '
e |3 307
~ ’ | bo Fdoow | "{J. N
i \l/ G4t So wo
» / |
P SofF do mad, Sk Mso- -
¢ 3 sily clay E g joloolo
: 5 ¢ l/ g//’ q/ré&t« o"v*( A?/rwy ,
v 7 —77 ,

LS d‘l\c \ 4 .
A NTL225B2¢4| 0] 0 O|O
™ . » 0203 |

L1 bodteonm of hole |
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. : Drilling Area

Remarks: S N TZJ-Z S B 2’+O {02 fﬂ:kground (ppm):

Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page _! of _L

PROJECT NAME: NAVAL STATION GREAT LAKES BORING NUMBER: ¥ TC 22 5B 2S5
PROJECT NUMBER: 00202 CTO 0009 (CLEAN IV) DATE: /] -17-05
DRILLING COMPANY: "€ nytvon mactol reld gme%OGm Tt S . bhulaey o
DRILLING RIG: PP T Geoprobe/ F-550 iR : Toshua Putden
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
ple| Depth | Blows/ Sample Lithology ]
- No. {Ft.) 6" or Recovery / Change S
and | or RQD sample | (Depth /Ft)
[Type o] Run (%) Length or c Remarks
RGD | No. Screened S
interval *
\>
I A Arive

/7| <B4
}\
|
|
3
g
i

2 1% £y ., - 4
e m
3 &
27
4
T *W kY
o5 so1] s, 2 A
_g | 327/ NTc225825-|0|0|O| O
A é i L/_B,/I o]0 ’
) Al
3 — 4
|
W‘—-ﬂ » ‘L

g
e

p

* When rock coring, enter rock brokeness. ]
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. : ] Drilling Area -
Remarks: Background (ppm) O |-

Converted BV gl E4rm AT



TE| Tera Tecn nUs, nc. SOIL & SEDIMENT SAMPLE LOG SHEET
' Eg_;e_L of |

Project Site Name: ~ NAVAL STATION GREAT LAKES Sample ID No.: AJTC 22SB200203
Project No.: 00202 CTO 0009 (CLEAN IV) Sample Location: A)- 2285 20
SampledBy: = Je €€ &G;«:‘—v
[l Surface Soil - C.0.C. No.: 245 2SO :
\B/Sgubsurface Soil ‘
[l Sediment Type of Sample:
[ Other: ’ - [X] Low Concentration
{1 QA Sample Type: [ High Concentration
Date: {1~17~O8 Description (Sand, Silt, Clay, Moisture, etc.)
Time: L4220 <?/ g PRy - wext
Method: DP T

Monitor Reading (ppm):

50'(' VLD #ﬁéﬂ(ofﬁ¢
S v

Date: Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

NOCs ©IL0E T &nCore VALY A
Sl AT Frna B Ao < 7S

Duplicate ID No.




11: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__l of _[
Project Site Name: ~ NAVAL STATION GREAT LAKES Sample IDNo.: A/ TC 2z5B20 @|5'0 (4
Project No.: 00202 CTO 0009 (CLEAN IV) - Sample Location: AT € 22 SB 2O
Sampled By: Teff Stuberll™
[l Surface Soil C.0.C. No.: 2Y4S 25C)
W Subsurface Soil
[I Sediment Type of Sample:
[} Other: : [X] Low Concentration
I QA Sample Type: , [1 High Concentration
................. Bé;criptlon (Sand, Silt, Clay, Moisture, etc.) _
: -6 Leot Uolow— w d-z_ >
Method: D P T~ N (9-10 foos % 1@7‘ 44 V“‘”‘
Monitor Reading (ppm): f’, I»)

Depth Description (Sand, Silt, Clay, Moisture, etc.)

[Monitor Readings

(Range in ppm):

Analysis : . Container Requirements Collected Other
VO(s @260 13 T Encove Sawplop \/’\'7_?5
pioisfune, 1 J‘ aa~ v v IPL

Signature(s):

Duplicate ID No.: | ' j i: P 2 ( z .




E Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page _/ of _L
Project Site Name: ~ NAVAL STATION GREAT LAKES Sample IDNo.: NTC 2253210303
Project No.: * 00202 CTO 0009 (CLEAN [V) Sample Location: AMY"C, 22 S B2{
SampledBy: el 3. bmker4-

{1 Surface Soil C.0.C. No.: 245250
W Subsurface Soil :

[] Sediment Type of Sample:

{1 Other: [X] Low Concentration

[l QA Sample Type: I [} High Concentration

Date: ‘ Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

JMonitor Readings
(Range in ppm):

Analysis ‘ Container Requirements Collected Other
JVD0s @260 ¥ T Eneove sl 2 Ve
se)] oS funa [ aj ‘o SIS

s Frld Loy

Signature(s):

MS/MSD . Duplicate ID No.: P
. Vi Piotes




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
page | of |

Project Site Name: ~ NAVAL STATION GREAT LAKES Sample ID No.. )TC 22 SB2] 0
.Project No.: 00202 CTO 0009 (CLEAN 1V) Sample Location: Yy 22 $ B2
Sampled By:
[l Surface Soil . C.0.C. No.:
\[}/ Subsurface Soil ,

(1 Sediment : Type of Sample:

[l Other: [X] Low Concentration

[1 QA Sample Type: [I High Concentration

ure, etc.)

Time:

[Method:

Depth Description (Sand, Silt, Clay, Moisture, etc.)

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other

Volls gQ2¢0R S EnCore mpl : ‘;.ﬁ*
‘ﬂo'H woois frno __%AM \‘TPV

Duplicate ID No.:

NTC22. FDOL

ST ‘0 5




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page | of l

Project No.:

[l Surface Soil
s Subsurface
[] Sediment

[ Other:
. [1 QA Sample

Project Site Name:

NAVAL STATION GREAT LAKES

00202 CTO 0009 (CLEAN IV)

Soil

Type:

Sample ID No.: AJTC 22 SBZ1 |2
Sample Location: ﬂt_,__:z:_%

SampledBy: Jedf Slew d(-
C.0.C. No.: 4S5 250

Type of Sample:
[X] Low Concentration
[ High Concentration

Descriptlon (Sand SIIt, Clay, Moisture, etc.)

Descrlption (Sand, Silt, Clay, Moisre, etc.)

"~ Method:

[Monitor Readings

(Range in ppm):

iAnaI_y_sis . Container Requirements Collected Other
\VOCs €2¢0 3 En v TES
S| weois¥unag ap‘w v IS

MS/MSD

Duplicate 1D No.

See. PM!L»Q Lg Bt

Signature(s):




l'ﬂ: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page | of ’
Project Site Name:  NAVAL STATION GREAT LAKES ~ Sample ID No.: A"TC' 22S5B22 0 o3
Project No.: 00202 CTO 0009 (CLEAN IV) Sample Location:A) C 225
Sampled By: c
[ Surface Sail C.0.C. No.: 245250
Subsurface Soil
Sediment Type of Sample:
[] Other: [X] Low Concentration
[1 QA Sample Type: [} High Concentration
E)ate: {{~— Depth Color Description (Sand, Silt, Clay, Moisture, etc.
[Time: n-3 &+ &1l ad 7,%,,‘,.,,\;&\ <7/
IMethod; c'f ot X (q - IO @f U’-;h SOpal. "7 jo
Monitor Reading (ppm): o seft o wad. st AR Lud'
~|Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

‘IMonitor Readings

(Range in ppm):

Container Requirements Collected
Sl e Rfura | ' Mfwd—;yﬂ'liar VTS

Qu./:\au

Mé»»éﬁ-»\;\

Signature(s):
MS/MSD Duplicate ID No.: : % p W




E Tetra Tech NUS, inc.

SOIL & SEDIMENT SAMPLE LOG SHEET
Page_L of _L

Project Site Name:  NAVAL STATION GREAT LAKES Sample ID No.: A/TC'SZZ SE 2‘2. 0 7I O
Project No.: 00202 CTO 0009 (CLEAN IV) Sample Location: AJ7C 22.SI5 22
Sampled By:  JTeff ScAwloer VT
[] Burface Soil C.0.C. No.: 2452850
\Q/Ssubsurface Soil ' :

[l Sediment Type of Sample:

1 Other: [X] Low Concentration

[1 QA Sample Type: 1 High Concentration

Date: ||~ 17D ¢

Time: |7 [0
[Method:~ DPT

Monitor Reading (ppm): ()

Date:

Description (Sand, Silt, Clay, Moisture, etc.)

IMethod:

) IMonitor Readings
(Range in ppm):

Analysis

Container Requirements Collected

Vot: . 9260 E

3 E n Cove sawpll //2 Jrr

soiAd ] reoistuAa,

Iw Vs ? .

Duplicate ID No.:

Boote ﬂ-r L:—r-v\i
/rv.w/"?h«

Signature(s):

%‘ f Lt~




T | rotra TecnnUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page_’_ of [

Project Site Name: . NAVAL STATION GREAT LAKES Sample IDNo.: AJTC22SB22/7 (/2

Project No.: 00202 CTO 0009 (CLEAN 1V) Sample Location: TC 22 SR 2]
Sampled By: : -
H/Surface Soil C.0.C. No.: A/ & 250
S v

ubsurface Soil

[] Sediment , Type of Sample:
[1 -Other: [X] Low Concentration
[l QA Sample Type: ‘ [1 High Concentration
IDate: - |7-0 Depth ‘ Description (Sand, S|It, Clay, Moisture, etc.)
Time: l’]é 20 H-12 (et la-'?l—"'v"’“ E‘l/ o 50H
Method: DPT ; Cﬁf P ‘111[ L S SHF‘F ,
Monitor Reading (ppm): £ M/ ‘\-03

Description (Sand, Silt, Clay, Moisture, etc.)

JMonitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other

NOCs 8260 B r?‘naﬂw % ;l‘s 4
Pl B s . 2l oot / - °S1)
S YT . - v C M 5

MS | MSD | amd J«/me_
Mfﬁag,ated fnmv‘%«»”’/ » L?gw;(,cw

seo. Freld

1 Signature(s): _

( mgfi Duplicate 1D No.:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page _i of _L

Project No.:

Project Site Name:

NAVAL STATION GREAT LAKES

I} Surface Soil
Subsurface Soil
Sediment

{] Other:
[l QA Sample Type:

Sample IDNo.: JTC 22S B 23 Qo

00202 CTO 0009 (CLEAN IV)

_1

Sample Location; =C.
Sampled By: T ¥ ad
C.0.C. No.:

Type of Sample:
[X] Low Concentration

[] High Concentration

Bate: =17 s‘ Depth Color Description (Sand, Silt, Clay, Moisture, etc.

Time: |8 L)10D Ol Loot soft o »2, S s

IMethod: DP T below—, Ll and N vebe
natevied ((4-S G L Jidc . e otst—

Monitor Reading (ppm):

Time

Description (Sand, Silt, Clay, Moisture, etc.)

Date:

IMethod:

IMonitor Readings
(Range in ppm):

alysis

Container Requirements

Other

Collected

VOC; 260 K _ 3
501] wiorstrvie L

—Ex gﬁ,gfﬁ&; Z % 9FE
: ' { >S|
l/ab_'_-'ei"tu . v

4

MS/MSD

Duplicate 1D No.

Soe Fretd Ly Bow k|

Signature(s)

ny P&cw@@q\ |




11: Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

PagLe_I_ of_[

Project No.:

[1 Surface Soil
W Subsurface Soil

{1 Sediment

[ Other:

[ QA Sample Type:

Project Site Name:

NAVAL STATION GREAT LAKES

00202 GTO 0008 (CLEAN V)

Sample IDNo.: AJTVC 2256273 b203
Sample Location: A/ YC. 22 S B 23
Sampled By: Je fl

C.0.C. No.: AU 2SO

Type of Sample:
[X] Low Concentration
(] High Concentration

Depth

Date: | |- 7—O0S5" Depth Color Description (Sand, Silt, Clay, Moisture,;t'cc.)
[Time: RBe= 2,,3 Q— L_,JQ,.,‘/- awil éﬂ@f} g w.a.a_(. sﬁ‘
f—pw«_afww‘ﬁjs/é-’? : 5;12_"3 /',

Description (Sand, Silt, Clay, Moisture, etc.)

FMethéd:

{Monitor Readings

(Range in ppm):.

YoTCs< €2¢0 B 3 Ewlove Sawplis (Y Xy

MS/MSD

Duplicate ID No.: -




“TE| Totra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name:  NAVAL STATION GREAT LAKES Sample ID No.:
Project No.: 00202 CTO 0009 (CLEAN (V) Sample Location:
' Sampled By:
1 Surface Soil C.0.C. No.:
%ubsurface Soil
[] Sediment Type of Sample:
(] Other: - [X] Low Concentration
[ QA Sample Type: [] High Concentration

Date: |]—~[7-0OCS Depth , Color Description (Sand, Silt, Clay, Moisture, etc.)

T i Jidad 2 e

Depth Description (Sand, Silt, Clay, Moisture, etc.)

[Method:

IMonitor Readings

(Range in ppm):

: (2260 ) ,35 M’S ‘3 {A”‘S
%’ ' /L.;ta‘é(,wA _ 11’9_5

MS/MSD Duplicate 1D No.: ' W ﬁ L’Luw\ ——




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAVMPL.E LOG SHEET

Page _]_ of !_

Project No.:

[] Sediment
{1 Other:

Project Site Name:

[1 QA Sample Type:

NAVAL STATION GREAT LAKES
00202 CTO 0009 (CLEAN IV)

[l Surface Soil
Subsurface Soil

Sample IDNo.: JTC 2256 240|203

Sample Location: JJC 22 35 2

Sampled By: Jeff Sl berg—
C.0.C. No.: 245250

Type of Sample:

[X] Low Concentration

(] High Concentration

ate: (=l T-0S Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (A1 2O Wm\ et LV;\
[Methos: DO T Q&ﬁ s ’

Mo tor Read )

Bate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
IMethod:

[Monitor Readings

(Range in ppm):

Analysis

Container Requirements

Collected Other

VoC s SXio 3

=2

é-wCore Songd¥or o "/ S

_Sei)

neeots Fuae

J}&bz;_dﬁv [ /70PS

MS/MSD

Duplicate ID No.:




T | otra Tech nUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page__l of |

Project Site Name:  NAVAL STATION GREAT LAKES Sample DNo.: M TC22SRB25PID2
Project No.: 00202 CTO 0009 (CLEAN IV) Sample Location: C 22 3829
Sampled By: e~~~ K
[1 Burface Soil C.0.C. No.: 245 257)
Subsurface Soil ‘
[l Sediment Type of Sample:
. {1 Other: ' . [X] Low Concentration
[l QA Sample Type: [} High Concentration
: Description (Sand, Silt, Clay, Moisture, etc.).
Time: H -2 Lot soft do rned« O #_ .
IMethod: o U Wm 3 5}’/7 &47' v
. - 50 ] v - s e
Date: Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
IMethod:
{Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected - - Other

VO0Cs L7200 E = C 7= ors
S AN meth] SYerno { = (e \/7_/9/975

Signature(s):

Duplicate ID No.: | ' “ W [D ,Qu(m.w\




1% Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of ___
Project Site Name:  NAVAL STATION GREAT LAKES Sample DNo. AT C22SB2S[0203
Project No.: .~ 00202 CTO 0009 (CLEAN IV) Sample Location: C 2258
. Sampled By: Teff §D:E' ;aﬂ‘
(1 surface Sail C.0.C. No.: 24 S 251
Subsurface Soil
[] Sediment Type of Sample:
] Other: ‘ [X] Low Concentration
1 QA Sample Type: . [I High Concentration
Date: |} ~ |7 O _S’ Depth Colof Description (Sand, Silt, Clay, Moisture, etc.)
Time:  {§ YD 2-2 Loat Uolo ~ ?AQ_W / Zz
[Method:  DP T ok £5t] ok m m (.
Monitor Reading.(ppm): (), O -7 o) t 3 ¢
Date: ' Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
JMonitor Readings

(Range in ppm):

Analysis COntainer Requirements Collected Other

S. X M-l\?{—u/\_g_._ : I ?‘gw ] V4 i

Duplicate ID No.:




E Tetra Tech NUS, Inc.

INSTRUMENT NAME/MODEL:

EQUIPMENT CALIBRATION LOG

P’L'DJ-DVAQ 2020 f 1D

PROJECT NAME : NAVAL STATION GREAT LAKES
SITE NAME: GREAT LAKES MANUFACTURER: _Pfqo'ﬁ Va;c,
PROJECT No.: 00202 CTO 0009 (CLEAN 1V) SERIAL NUMBER: EP 6 R 3 (&) ‘
Date Instrument Person Instrument Settings Instrument Readin Calibration Remarks
of 1.D. Performing Standard and
Calibration | . Number Calibration

(LotNo) |

Comments

£QO om
-21-0F 9:30k JPS Qe.L | oo, g #f
ED R [801




Tetra Tech NUS, inc.

DOCUMENTATION OF FIELD CALIBRATION

PROJECT NAME : NAVAL STATION GREAT LAKES INSTRUMENT NAMEMODEL: TS 65D MDS  (ader § '*Ue'\'77 Mefers
SITE NAME: GREAT LAKES MANUFACTURER: YST . oA
Soda. OICOTT79
PROJECT No.. 00202 CTO 00009 (CLEAN IV) SERIAL NUMBER: efes © ESCB 79 203 AB
Date Person INITIAL READINGS FINAL READINGS Calibration Remarks _
of Performing] PH JCOND| TURB| DO | TEMP| SAL PH | COND| TURB DO TEMP SAL Standard and
Calibration Callbratlon :

(Lot No.)

Comments
R A R e B A RN A R

H-20-09~ TS| 71ST1.000 1oL/ [Zed0at) | /00%(2,2lr ol Dc])
9:00 any 3.3 $oo K4 ¥
‘N ,
(a Molie] AN
wai‘dﬂ"’ v
w-20-0s] JPS 0.0 ©.0 Sp. Cond) Eal Stondord
743044 (0. O /0, © Lot 4958 Exp. 623+
| pH 7.0 bufle
" At el Co.
- | Let Mo, SO
PH G4 buller
A—M ‘tc_e..Q Co.r
L-Di_l A)O. %80‘/’
Ex,:. ’01’29‘200‘7




JULY 2006



l“ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name:
Project No.:

[l Surface Soil
R Subsurface Soil
[l Sediment
[l Other:

1 QA Sample Type: -

Date: "3 /st /06

Page____of ___
NAVAL STATION GREAT LAKES Sample ID No.: M7¢22582002063 R
112G00202 CTO 0009 Sample Location: _arez2 s820
Sampled By: N
C.0.C. No.: 3794
Type of Sample:

[X] Low Concentration

{1 High Concentration

Description (Sand, Silt, Clay, e, etc.)

Time: 0230

Method: FwcdRe

Monitor Reading (ppm):

Date:

Time

Depth

Sie?7y Ceay Aad Some
sand.

Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

{Range in ppm):

Analysis Container Requirements Collected Other
avocs 3 SowmEanconc —
MossTore 20z Pmsric ~

Dupli

cate 1D No.:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date:

Project Site Name:

Project No.:

[} Surface Soil

X Subsurface Soil

[ Sediment
[1 Other:

[1 QA Sample Type: -

NAVAL STATION GREAT LAKES

112G00202 CTO 0009

Page_ of __ _
‘Sample ID No.: p7222.58200667 R
Sample Location: N7ec 22 s820
Sampled By: ML
C.0.C. No.: 3794
Type of Sample:

[X] Low Concentration
(1 High Concentration

Z~/-0 6 Depth . Color Description (Sand, Silt, Clay, Moisture, stc.)
Time: O228 ¢ By
= Ty CCAY ccnish gee,
Method:  Farcel -2’ . Jes

Date:

Monitor Reading (ppm):

Time

Depth

Color

Sof#

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings
(Range in ppm):

Analysis Container Requirements Collected - Other
QLdocs 3 3-9eam Encoece —
/Nexn3rvke Z o2 PASTic e

MS/MSD

Duplicate ID No.:




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of
o S8
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: Aremuwos Fooo 1 R
Project No.: 112G00202 CTO 0009 Sample Location:  ar7e mw o3
Sampled By: MLm
[] Surface Soil C.0.C. No.: 37294
¥ Subsurface Soil
[l Sediment Type of Sample:
[] Other: - [X] Low Concentration
I QA Sample Type: [] High Concentration
----- : 7- Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 200 <
[Method:  Ewrcore : o~y Swury €Ay, Sef7

Monitor Reading (ppm):

Date: Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)

IMethod:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
Lools S Si9gAm Ewncaees [
oisreLe 207 PHasTic —

Duplicate ID No.:




'ﬂ: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of ___
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: 6495 /054 /20001 R
Project No.: 112G00202 CTO 0009 Sample Location: _ G495 /054 (2
Sampled By: HeM
{] Surface Sail C.0.C. No.: 2799
Subsurface Soil
[l Sediment Type of Sample:
[] Other: [X] Low Concentration
[l QA Sample Type: {1 High Concentration
Date: Z~l/~ 06 escription (Sand, Silt, Clay, Moisture, etc.)
Time: 09280 S anc/ i
Vethod: snvcor e O~ | :;:’;, y o Feer ,Semc
Monitor Reading (ppm):

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

WMonitor Readings
(Range in ppm):

Analysis Container Requirements Collected Other
Cuvocs _ 3 sqLAam [FErcoprE —
ofs7vRE 202 PlasTiC . e

Signature(s):

72y




l'ﬂ: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ___
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: 6L9S/05%/20203R
Project No.: 112G00202 CTO 0009 Sample Location: 6Le2S/0s58(2
Sampled By: 77en
[ Surface Soil C.0.C. No.: 37294
Subsurface Soil , :

1 Sediment Type of Sample:

] Other: [X] Low Concentration

[ QA Sample Type: - [} High Concentration

Date: 2-/-06¢ | _ Depth | _ Color | ‘6;5‘61'“) |oﬁ V(”San , Silt, Clay, Moisture, etc.)

Method:  LA/CoRE Z2-3 colox | A S
7

Date: Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)

Method:

Monitor Readings

-{(Range in ppm);

Analysis Container Requirements Collected Other
LUoes 3 srqtam LWNiorE o
sNSTUR & . 2 oz. fUasrre L

Duplicate ID No.:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_je__ of

- {Date: 71/~

Project Site Name:

[l QA Sample Type:

NAVAL STATION GREAT LAKES

I

Sample ID No.: A7<22s8/5 00/ R

Project No.: 112G00202 CTO 0009 Sample Location: A7<cze s6/5
: Sampled By: /LM
[1 Surface Soil C.0.C. No.: 279Y
JX Subsurface Soil :
[] Sediment Type of Sample:
{1 Other: [X] Low Concentration

High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time: /e/0

IMethod:  Lwcolk £

" [Monitor Reading (ppm):

Date:

Time

o~/

Depth

Color

SKTY cehy | Qreeash Geey
Seft

Description (Sand, Siit, Clay, Moisture, etc.)

Method:

IMonitor Readings
(Range in ppm):

Analysis Container Requirements Collected Other
VoL s 3 S~qtAMm Fwncold£s Ll
/ey srvde 2 a’z,ﬁ Plastre e

Duplicate ID No.:

Signature(s):

DA APy




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[ Surface Soil

X Subsurface Soil
[l Sediment

[} Other:

[l QA Sample Type:

Date: P=1/1-06

Color

S Page __of _
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: A7c22358/5///2 R
Project No.: 112G00202 CTO 0009 Sample Location: w7ecz2 s8/5~

Sampled By: MM
C.0.C. No.: 379¢
Type of Sample:

[X] Low Concentration
{] High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time: Jo20
[Method: LENcolk E

, FLAcC
Q/rry , Seme Srre and finy

Pbéles GAey

Description (Sand, Siit, Clay, Moisture, etc.)

IMethod:

iMonitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
L Yocs S Stcam [fucoees o
So1sTUA L 2 oz FAsTic e

Duplicate ID No.:




T

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page __of ____

Project No.:
[] Surface Soil

] Sediment
[l Other:

Date:

Project Site Name:

[1 QA Sample Type:

NAVAL STATION GREAT LAKES

112G00202 CTO 0009

X Subsurface Soil

58
Sample ID No.: A7<.22muw/of 6768 R

Sample Location: wA7zz2z 7l 700
Sampled By: 222¢m

C.0.C. No.: 37%¢

Type of Sample:

[X] Low Concentration
[l High Concentration

P~r{~O C Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /OSSO . . P
IMethod: Awcog & -5 S/eTY CeRy , gecyss

Monitor Reading (ppm):

Date:

Time

Depth

Color

T2 acc ebbles

Description (Sand, Siit, Clay, Moisture, etc.)

Method:

JMonitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
QCvocs 3 S-gram fNcoke “—
J o7l 2 o2  pflasTic [

Duplicate ID No.:

NTc2Z2¥D o

I

ColeecresO OUPLIcCAT £ (A!rc 22 Fpoyt )

Signature(s):

%//%.,/é |



“TE| Tetra Tech nUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of __
e 5B
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: M7z z2 muw/s p /iiz £
Project No.: 112G00202 CTO 0009 Sample Location: Mrecz2 mausso O
Sampled By: M
[l Surface Soil C.0.C. No.: 3794
H Subsurface Soil
[} Sediment Type of Sample:
[] Other: [X] Low Concentration
[l QA Sample Type: [I High Concentration
bate: 7~1/- 06 Depth Color Description (Sand, Silt, Clay, Moisture, etc.j
Time: l/oo , e
|Method:  Fwcaee Jl~12 Spery <eAy 4 J¢ 4

Monitor Reading (ppm): Feght SrfE

Description (Sand, Silt, Clay, Moisture, etc.)

JMethoa:

HMonitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
cCJocs 3 IS LLAM  Encakl —
SNts7ol & : 2oz PHasTrc , —

Duplicate ID No.:




'ﬂ:l Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ___
58
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: A7< 22mw 0600208
Project No.: 112G00202 CTO 0009 Sample Location: Are22. muwae O
Sampied By: MeM
[] Surface Soil C.0.C. No.: 2794
) Subsurface Soil
[l Sediment : Type of Sample:
[] Other: {X] Low Concentration
[ QA Sample Type: [1 High Concentration
Date: 7=/~ 0 6 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: // 30 S N A
[Vethoo: ZCoR Z —-g Sre 7Y c.u'/ ) gLcenrs 7/«7
Monitor Reading-(ppm): S7/FE
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
{Method:
Monitor Readings
(Range in ppm):

Analysis : Container Requirements Collected ) Other
C vocs 3 5-Ceam EwcolE —
/NOISTULE ' 202 FrrAsrc —

Duplicate ID No.:




El Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date:

Project Site Name:
Project No.:

[] Surface Soil

{1 Subsurface Sail
[] Sediment.

[] Other:

[ QA Sample Type:

Page of
NAVAL STATION GREAT LAKES Sample ID No.: Are 22 s822 072a8 R
112G00202 CTO 0009 Sample Location: pA/7€22 s822
‘ Sampled By: e
C.0.C. No.: 3794
Type of Sample:

[X] Low Concentration

[] High Concentration

Depth

Color Description (Sand, Silt, Clay, Moisture, etc.)

_ Pt l(~-OC
Time: /2/5
IMethod: EncolE
Monitor Reading (ppm):

7-&

Srery ceay @7,

Gy

Description (Sand, Silt, Clay, Moisture, etc.)

iMethod:

iMonitor Readings
(Range in ppm):

Analysis Container Requirements Collected Other -
__Cvocs S _Sgtam Fucoee -
015704 2oe LlASTIC &

Duplicate ID No.:




i

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of

Project Site Name:

{] QA Sample Type:

NAVAL STATION GREAT LAKES

Sample ID No.: #7<225822 /2!19 R

Project No.: 112G 00202 CTO 0009 Sample Location: 7«22 s8=22
' Sampled By: MM
[1 Surface Soil C.0.C. No.: 37294
J Subsurface Soil :
[] Sediment Type of Sample:
[1 Other: [X] Low Concentration

[1 High Concentration

Date: Z-1{-0C Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /300 .
Method: Facoe £ /8-19 Srery ceay , ST/FEF

g4cy

Time

Depth

Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

S

|Monitor Readings

(Range in ppm):

Analysis Container Requirements Coliected Other
< Yocs 3 st geam ELucoce —
/70eSTILL. 2 o2 PIASTE —

MS/MSD

Duplicate 1D No.:

Signature(s):

P Pyl




Li-

Tetra Tech NUS, Inc.

'SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ___

Project No.:

[1 Surface Soil
) Subsurface
] Sediment

[1 Other:

[ QA Sample

Date:

Project Site Name:

NAVAL STATION GREAT LAKES

Sample ID No.: Ave22.582/709/0 R

112G00202 CTO 0009

Sample Location: _p7c22s82¢

Soil

Sampled By: 727t
C.0.C. No.:

Type of Sample:
[X] Low Concentration

Type:

I High Concentration

7/72/0 < Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: o%/5 ‘ Srery €LBY | bReyish Gacen ,
Method: Swcol&E ? -/0 '
Monitor Reading (ppm): S/ FF

Date:

Color Description (Sand, Silt, Clay, Moisture, etc.)

TMethod:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
Cvocs S S=9AM EncotE -
S0 STk C

202 frLASTIC

'] Duplicate 1D No.:

Signature(s):

Pl £ Ury &




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Project No.

_ " [1 Other:

Date:

Project Site Name:

[} Surtace Soil
/ Subsurface Soll
] Sediment

[ QA Sample Type:

NAVAL STATION GREAT LAKES

112G00202 CTO 0009

Page_ of
Sample IDNo.: M7522582/7/3/4 K
Sample Location: _ N7S22s872/
Sampled By: /7P
C.0.C. No.:
Type of Sample:

[X] Low Concentration

[] High Concentration

7-12-06 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: ok20 S/LTY Ce A Hey/Sh GRee
Method: LN <ot £ /13-74 CeARY, gLy J “

Monitor Reading (ppm):

Date:

"~ Time

- Depth

S7T/EL

Color

Description (Sand, Silt, Clay, Moisture, etc.)

ﬂMethod:

!Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
Cvocs 3 T-9eam LwcocE —
N S7etl 2 02 fLAST/C P

MS/MSD

Duplicate 1D No.:

| Signature(s):

Ptk Pty



@ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[ QA Sample Type:

Pagi__ of __
Project Site Name: NAVAL STATION GREAT LAKES Sample IDNo.: A7c 2258/9/920K
Project No.: 112G00202 CTO 0009 Sample Location: Amrecz2z258/9
: Sampled By: MM
[] Surface Soil C.0.C. No.:
Subsurface Soil
[I Sediment Type of Sample:
[1 Other: [X] Low Concentration

[1 High Concentration

Date: Z-~12-0¢ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1/05~
v e
Method: Fpcod & /9-z0 Srry cehy , brey
ST7/FF 7770487

Monitor Reading (ppm):

Date:

Depth

Color

/

Description (Sand, Silt, Clay, Moisture, etc.)

ﬂMethod:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
Cvocs R Sqpam ENCHKE —
21 3S7TVAC. 2 02 AASTIC —

pPlled *

MS/MSD

41&4:’41&} Sone !

collecred dup/:cnrc &v 22 FPI2 )

PO Readungs in borehole D YOO

rze ﬂtm/m',.r of Soif en AvyexS wfree
7Z~r0 FPPM .

&/

Duplicate 1D No.:

Am_';

N2z Fpo2




AUGUST 2006



@ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of
Project Site Name: Naval Station Greai Lakes Sample ID No.: NTC22SB200203R1
Project No.: 112G00202 CTO 0009 Sample Location: NTC22SB20
Sampled By: MLM
[l Surface Soil C.0.C. No.:
[X] Subsurface Soil .
[I Sediment Type of Sample:
[l Other: . [X] Low Concentration
[1 QA Sample Type: [1 High Concentration
Date X-7-06& Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:  /4/S” 2.5-3.5 siaady Srltr c/AY , TRA
Method: Encore® o 74<r i;‘d idiad v ‘

Monitor Reading (ppm):

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

&, /7/0 A

IMethod:

JMonitor Readings

(Range in ppm):

] Analysis . Container Requirements Collected Other
Chlorinated VOCs 3 - 5 gram Encore® £—
" IMoisture 2 oz. plastic &

DFFSET APPRoXIVIAT y [/  eAST «F Aeior
Locarren .

Signature(s):

Duplicate ID No.:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Depth Interval Color

Page_ of
Project Site Name: Naval Station Great Lakes Sample ID No.: NTC225B151112R1

Project No.: 112G00202 CTO 0009 Sample Location: NTC225815
Sampled By: MLM
[I Surface Soil C.0.C. No.:
[X] Subsurface Soil
[l Sediment Type of Sample: ‘
[l Other: [X] Low Concentration
[1 QA Sample Type: [1 High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time:

{Method:

/=72 G - S/eTY LAY

Depth Interval

Description (Sand, Siit, Clay, Moisture, etc.)

IMethod:

Monitor Readings

{Range in ppm):

Analysis Container Requirements Collected Other
Chlorinated VOCs 3 - 5 gram Encore® o
L

Moisture

2 oz. plastic

OFESETr APPRoxmATeLy 7 WwesT oF FRI6A
Locarson - bor Retisal @ 32.5'. OFFser 7o
SevrAe s7.

Duplicate 1D No.:

ignature(s):




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ _of __ _
Project Site Name:‘ Naval Station Great Lakes Sample ID No.:  NTC22SB210910R1
Project No.: 112G00202 CTO 0009 Sample Location: NTC22SB21
Sampled By: MLM
(1 Surface Sall C.0.C. No.: '
[X] Subsurface Soil - :
1} Sediment : Type of Sample:
[} Other: [X] Low Concentration
(] QA Sample Type: "[1 High Concentration
D.;;cri»[’a“tlon (Sand, Silt, Clay, Moisture, etc.)
‘ .fﬁ/k/ v .52(.:f

Method: - Encore®
Monitor Reading (ppm):

Date: Time Depth Interval Color ‘Description (Sand, Siit, Clay, Moisture, etc.)

WMethod:

Monitor Readings

(Range in ppm):

Aﬁalysis » . . — ¢6ﬁﬁiner Requiréments Collected Other
Chilorinated VOCs 3 - 5 gram Encore®
Moisture 2 oz. plastic

- nmal Recollly .
Locatun wns = ° Juﬁﬁz of Prrea
Location '

Signature(s):

MS/MSD Duplicate ID No.




|11= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Naval Station Great Lakes ~ Sample ID No.: NTC225B211314R1
Project No.: 112G00202 CTO 0009 Sample Location: NTC22SB21
Sampled By: MLM

[1 Surtace Soil C.0.C. No.:

[X] Subsurface Soil

[l Sediment Type of Sample:

] Other: [X] Low Concentration

{1 QA Sample Type: [l High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Depth interval

Time: /¢32 _
Method: Encore®| /3~/4 Qrey S/ery < fay

Date: Time Depth Interval - Color Description (Sand, Siit, Clay, Moisture, etc.})

Method:

IMonitor Readings
(Range in ppm):

Analysis Container Requirements Collected Other
Chlorinated VOCs 3 - 5 gram Encore® i~ ‘
Moisture 2 0z. plastic - &

Signature(s):

MS/MSD Duplicate ID No.:




@ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Naval Station Great Lakes Sample ID No.:  NTC22SB191920R1
Project No.: 112G00202 CTO 0009 Sample Location: NTC22SB19
Sampled By: MLM

[] Surface Soil . C.0.C. No.:

[X] Subsurface Soil

] Sediment Type of Sample:

[] Other: [X] Low Concentration

0 QA Sample Type: [] High Concentration

Depth Interval

Description (Sand, Siit, Clay,

oisture, etc.)

o850

Encore® GREY

/7-20

Depth Interval

STy LAY, Taade Sawvd

Description (Sand, Siit, Clay, Moisture, etc.)

JMethod:

Monitor Readings

(Range in ppm):

Analysis

Container Requirements Collected _ Other
Chlorinated VOCs 3 - 5 gram Encore® &~
Moisture B

2 oz. plastic

Collecred d/v//lc,frc

Duplicate ID No,: _
N7c2z -FOo/

Signature(s):




El Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[X] QA Sample Type:

PagLe___ of
Project Site Name: Naval Station Great Lakes Sample ID No.:  NTC22FDO1
Project No.: 112G00202 CTO 0009 Sample Location: NTC22FD
: Sampled By: MLM

[] Surface Soil C.0.C. No.:

[X] Subsurface Soil

[1 Sediment - Type of Sample:

{} Other: [X] Low Concentration

Field Duplicate

[l High Concentration

Description (Sand, oisture, etc.)

L 200

Depth Interval

Encore®

- Depth Interval

Description (Sand, Silt, Clay, Moisture, etc.)

IMethod:

{Monitor Readings

(Range in ppm):

Analysis

Collected

Container Requirements

Other

[Chilorinated VOCs

3 - 5 gram Encore®

Moisture

2 oz. plastic

MS/MSD

Dopiscare oF N7c225819 /1920 £1

Duplicate ID No.:

Signature(s):




SEPTEMBER 2006



'ﬂ: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of
Project Site Name: NAVAL STATION GREAT LAKES  Sample ID No.: NTC22SB151112R3
Project No.: 112G00202 CTO 009 Sample Location: NTC22SB15
Sampled By: MLM
[] Surface Soil C.0.C. No.:
YW Subsurface Soil
[1 Sediment Type of Sample:
[l Other: : [X] Low Concentration
[} QA Sample Type: [1 High Concentration
9/28/2006 Depth Interval Description (Sand, Silt, Clay, Moisture, etc.)
/325 '

ENCORE 11'-12'

Date: Time Depth Interval Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

{Monitor Readings

(Range in ppm):

. Analysis Container Requirements Collected Other
CVvOCS (3) 5-GRAM ENCORE e
MOISTURE CONTENT 2 OZ. PLASTIC “—

Signature(s):

Duplicate ID No.:




TE

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date:

Depth Interval

Color

Pg;e_ of
|
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22MW10D1012R3
Project No.: 112G00202 CTO 009 Sample Location: NTC22MW10D
Sampled By: MLM
[I Surface Soil C.0.C. No.:
Subsurface Soil

[] Sediment Type of Sample:

[l Other: [X] Low Concentration

I QA Sample Type: [l High Concentration

9/28/2006
Time: 7%/0
{Method: ENCORE

Date:

Time

10'- 12'

Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Describtion (Sand, Siit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

Analysis " Container Requirements Collected -Other
CVOCS (3) 5-GRAM ENCORE —
MOISTURE CONTENT P

2 OZ. PLASTIC

Signature(s):




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of

Project Site Name: NAVAL STATION GREAT LAKES

Project No.: 112G00202 _ CTO 009

[l Surface Soil

JX Subsurface Soil
[ Sediment

[} Other:

{1 QA Sample Type:

9/28/2006

Depth Interval

Sample ID No.:  NTC228B221819R3
Sample Location: NTC22SB22
Sampled By: MLM

C.0.C. No.:

Type of Sample:
[X] Low Concentration
[1 High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

/9435
ENCORE| 18'-19'

Depth Interval

Color

Description (Sand, Siit, Clay, Moisture, etc.)

JMethod:
]

[Monitor Readings

(Range in ppm):

Analysis

ontainer Requiremen
CVOCS (3) 5-GRAM ENCORE
MOISTURE CONTENT 2 OZ. PLASTIC

Duplicate ID No.:

Slgnaturé(s):




E' Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

] QA Sample Type:

Page___ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22SB200203R2
Project No.: 112G00202 . CTO 009 Sample Location: NTC22SB20
Sampled By: MLM

[1 Surface Soil C.0.C. No.: 3087283

[X] Subsurface Soil

[l Sediment Type of Sample: _

{1 Other: [X] Low Concentration

[l High Concentration

Time

?~/_2-— AC Depth Iinterval Color Description (Sand, Siit, Clay, Moisture, etc.)
Time O7Ys" :
ENCORE 2'-3

Depth Interval

Color

Description (Sand, Siit, Clay, Moisture, etc.)

~ IMethod:

iMonitor Readings

(Range in ppm):

nalys

Collected

Contamer Requnrements
CvOCS : (3) 5-GRAM ENCORE -
MOISTURE CONTENT 2 OZ. PLASTIC &

MS/MSD

Signature(s)

%«%/%7/




'H:l Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_ of
Project Site Name: NAVAL STATION GREAT LAKES  Sample ID No.:  NTC22SB200607R2
Project No.: 112G00202 =~ CTO 009 Sample Location: NTC22SB20
‘ Sampled By: MLM
[1 Surface Soil _ C.0.C. No.: 368783
[X] Subsurface Soil
[I Sediment » Type of Sample:
(. Other: [X] Low Concentration
[I QA Sample Type: [] High Concentration
Date: P-/2-06 Depth interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: o755 :
IMethod: , ENCORE 6-7

Monitor Reading (ppm

Date: ' Time Depth Interval Color

Description (Sand, Silt, Clay, Moisture, etc.)

|Method:

Monitor Readings

(Range in ppm):

Analysis : ‘ Container Requirements Collected Other
CVOCS | (3) 5-GRAM ENCORE — -
MOISTURE CONTENT . 2 OZ. PLASTIC e

Signature(s):

MS/MSD Duplicate ID No. : 2ok A W




@ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[1 QA Sample Type:

[ High Concentration

Page_ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTCMWO05S0001R2
Project No.: 112G00202 CTO 009 Sample Location: NTCMWG05S
. Sampled By: MLM
[1 Surface Soil C.0.C. No.: FOE7L.3
[X] Subsurface Soil
[ Sediment Type of Sample:
[1 Other: [X] Low Concentration

Method: -ENCORE o-1
Monitor Reading (ppm):

Depth Interval

P~/2-06 escription (Sand, Slit, Clay, Moisture, etc.)
Time: aj'/:s’

Description (Sand, Silt, Clay, Moisture, etc.)

Monitor Readings

(Range in ppm):

Analysis Conféiner Requiréﬁénm Collected Other
CVOCS (3) 5-GRAM ENCORE — '
MOISTURE CONTENT 2 OZ. PLASTIC “—

MS/MSD

Duplicate ID No.:

Signature(s):

W/-W_ |




1%' Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ___
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: GL951055120001R2
Project No.: 112G00202 = CTO 009 Sample Location: GL95105512
Sampled By: MLM
[l Surface Soil C.0.C. No.: F05 783
[X] Subsurface Soil
(] Sediment Type of Sample:
[1 Other: _ [X] Low Concentration
[I QA Sample Type: ' [ High Concentration
G-12-0( Depth Interval Description (Sand, Silt, Clay, Moisture, etc.)
Time: 4SS
IMethod: ENCORE 0-1
Monitor Reading (ppm):
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

[Monitor Readings

(Range in ppm):

Analy#fs A “(A:on‘t;i.ne;r ﬁequirements . Collected -
CVOCS (3) 5-GRAM ENCORE —
MOISTURE CONTENT ' ' : 2 OZ. PLASTIC e

Signature(s):

Pl o gl




El Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  GL951055120203R2
Project No.: 112G00202 CTO 009 Sample Location: GL951056512
Sampled By: MLM
] Surface Soil C.0.C. No.: P08 783
[X] Subsurface Soil
[l Sediment Type of Sample:
[] Other: - [X] Low Concentration
[l QA Sample Type: [1 High Concentration

P-~12-04 Depth Interval Description (Sand, Silt, Clay, Moisture, etc.)
Time: 5850 i
Method: ENCORE 2'-3

Depth interval

Clay, Moisture, etc.)

Description (Sand, Silt

IMethod:

IMonitor Readings

(Range in ppm):

‘Collected

) Analysis Container Requirements Other
CVvOCS (3) 5-GRAM ENCORE &
MOISTURE CONTENT 2 0Z. PLASTIC &

Duplicate ID No.

Signaturg(s):

Pt { Pl




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

] QA Sample Tybe:

Page_ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22SB150001R2
Project No.: 112G00202 = CTO 009 Sample Location: NTC22SB15
Sampled By: MLM
[] Surface Soil C.0.C. No.: S8 753
[X] Subsurface Soil
[1 Sediment Type of Sample:
{1 Other: [X] Low Concentration

[l High Concentration

Date D-12-06 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 09%/0

Method: ENCORE o-1

Monitor Reading (ppm):

Depth Interval

Description (Sand, Silt, Clay, Moisture, etc.)

Monitor Readings
(Range in ppm):

Analysis Container Requirements Collected Other
CVOCS (3) 5-GRAM ENCORE —
MOISTURE CONTENT e

2 OZ. PLASTIC

MS/MSD

Duplicate ID No.: -

Signature(s):




'H_-.l Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22SB151112R2
Project No.: 112G00202 CTO 009 Sample Location: NTC22SB15
Sampled By: MLM
[] Surface Soil C.0.C. No.: SO 783
[X] Subsurface Soil
[] Sediment Type of Sample:
{1 Other: ‘ ; [X] Low Concentration
[ QA Sampie Type: [1 High Concentration
. [Date: ? -f2~ 0 & Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:  F92s ' '
IMethod: ENCORE 11'-12'
Date: . Time Depth Interval Color' Descr_iption (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings

(Range in ppm):

: Analysis Container Requirements - Collected Other
CVvOCS (3) 5-GRAM ENCORE _ '
MOISTURE CONTENT 2 0Z. PLASTIC “—

D10 s/ nso

Signature(s):

»Duplicate ID No. | | _ M/ W




E' Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l QA Sample Type:

Page___ of ___
' |
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22MW10D0708R2
Project No.: 112G00202 CTO 009 Sample Location: NTC22MW10D
Sampled By: MLM
[1 Surface Soil C.0.C. No.: So& 7 £3
[X] Subsurface Soil B
[] Sediment Type of Sample:
‘I Other: [X] Low Concentration

[] High Concentration

7-12-0¢

Depth Interval

Color Description (Sand, Siit, Clay, Moisture, etc.)

/10

ENCORE

Date:

Time

7-8

Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

WMethod: .

[Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected
CVvOCS (3) 5-GRAM ENCORE e
MOISTURE CONTENT 2 0Z. PLASTIC b

MS/MSD

Duplicate ID No.

Signature(s):

P 4 Ztg




T Tera Tech nus, nc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of
|
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22MW10D1112R2
Project No.: 112G00202 CTO 009 Sample Location: NTC22MW10D
SampledBy: =~ MLM
[I Surface Soil C.0.C. No.: SO0 782
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: : [X] Low Concentration
[ QA Sample Type: _ [1 High Concentration
Date: F-(2-0¢ Depth Interval Color Description: (Sand, Silt, Clay, Moisture, etc.)
Time: Vi -2 -

ENCORE 11'-12

Date: Depth Interval - Color Description (Sand, Silt, Clay, Moisture, etc.)

WMethod:

IMonitor Readings
(Range in ppm):

Analysis ' Container Requirements Collected Other
CVOCS (3) 5-GRAM ENCORE 2
MOISTURE CONTENT » 2 OZ. PLASTIC ' 1 &

Signature(s):

e X P ol

. MS/MSD Duplicate ID No.:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of ___
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22MW06D0708R2
Project No.: 112G00202  CTO 009 Sample Location: NTG22MWO06D
Sampled By: MLM

[l Suiface Soil C.0.C. No.: FOP 753

[X] Subsurface Soil

[l Sediment Type of Sample:

] Other: [X] Low Concentration

[1 QA Sample Type: 1 High Concentration

Depth Interval

Description (Sand, Silt, Clay, Moisture, etc.)

/020

ENCORE

7.g

Time

Depth Interval

Color

Description (Sand, Siit, Clay, Moisture, etc.)

Method:

IMonitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
CVOCS (3) 5-GRAM ENCORE &
MOISTURE CONTENT 2 OZ. PLASTIC “

MS/MSD

C WE 22 fooos

Signature(s):

ot A, |



r—-‘
E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of _

Project Site Name: NAVAL STATION GREAT LAKES

Project No.: 112G00202

CTO 009

[1 Surface Soil

[X] Subsurface Soil
[1 Sediment

[] Other:

[ QA Sample Type:

~(2-0¢L

Sample ID No..  NTC22FD001
Sample Location: NTC22FD

Sampled By: MLM
C.0.C. No.: Jog 782
Type of Sample:

[X] Low Concentration
[] High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Depth Interval

Poco

ENCORE

Date: Time Depth interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

[Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
CVvOCS (3) 5-GRAM ENCORE &— |
MOISTURE CONTENT &

2 OZ. PLASTIC

Duplicate ID No.

NTC 22 Mnoecro708 RE

Signature(s):

Ptard A7y




T | TotraTech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET

Page____ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: = NTC22SB210910R2
Project No.: 112G00202 CTO 009 Sample Location: NTC22SB21
: Sampled By: MLM
[l Surface Soil . C.0.C. No.: SO 7
[X] Subsurface Soil ,
[] Sediment Type of Sample:
f] Other: [X] Low Concentration
[l QA Sample Type: [l High Concentration
7-/3-06 Depth interval Description (Sand, Silt, Clay, Moisture, etc.)
o740

ENCORE 9'-10'

Depth Interval - Description (Sand, Silt, Clay, Moisture, etc.)

IMetnoa:

- JMonitor Readings

(Range in ppm):

) Analysis . Container Requirements Collected
JICVOCS ' (3) 5-GRAM ENCORE e
MOISTURE CONTENT 2 OZ. PLASTIC “—

Signature(s):

MS/MSD Duplicate ID No.: | %/// 7%,% |




T Terra Tech nus, inc SOIL & SEDIMENT SAMPLE LOG SHEET

Page____ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22SB211314R2
Project No.: 112G00202  CTO 009 Sample Location: NTC22SB21
: Sampled By: MLM
[l Surface Soil C.0.C. No.: SO744Y
[X] Subsurface Soil '
[l Sediment ‘ Type of Sample:
[} Other: [X] Low Concentration
[ QA Sample Type: o [] High Concentration
Date: P/ 7-O6 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: O 750
IMethod: ENCORE] - 13'-14

Monitor Reading (ppm):

Date: Time Depth Interval - Color Description (Sand, Silt, Clay, Moisture, etc.)

WMethod:

IMonitor Readings
(Range in ppm):

L Analysis Container Requirements Collected ‘ Other
CVOCS ' ' (3) 5-GRAM ENCORE &
MOISTURE CONTENT 2 OZ. PLASTIC z

Signaiure(s):

MS/MSD Duplicate ID No. . M W




'H_-. Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pajge_ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22SB191920R2
Project No.: 112G00202 CTO 009 Sample Location: NTC22SB19
Sampled By: MLM
[1 Surface Soil C.0.C. No.; FO74YY
[X] Subsurface Soil )
[I Sediment Type of Sample:
- [ Other: [X] Low Concentration
{] QA Sample Type: [1 High Concentration
Date: ?’L-?; 26 Depth Interval Color - Description (Sand, Silt, Clay, Moisture, etc.)
Time: y/r8 : '
[Method: ENCORE 19'- 20'

M

Description (Sand, Silt, Clay, Moisture, etc.)

Date: Time Depth Interval

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
CVOCS (3) 5-GRAM ENCORE e
MOISTURE CONTENT o : 2 OZ. PLASTIC el

Signature(s):

e Ml w4

Duplicate ID No. _
N7e22 FO0O02




|E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of

Project Site Name: NAVAL STATION GREAT LAKES

Project No.: 112G00202

CTO 009

[l Surface Sail

[X] Subsurface Soil
[l Sediment

[l Other:

[l QA Sample Type:

Date: I-13-06

Depth Interval

Color

Sample ID No.:  NTC22SB220708R2
Sample Location: NTC225B22

Sampled By: MLM
C.0.C. No.: PO7 Y
Type of Sample:

[X] Low Concentration
1 High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time: /000
[Method: ENCORE

or Reading (ppm)

7-8

Depth Interval

Description (Sand, Silt, Clay, Moisture, etc.)

ﬁMonitor Readings

(Range in ppm):

- Analysis Container Requirements Collected Other
CVOCS . (3) 5-GRAM ENCORE “—
MOISTURE CONTENT 2 OZ. PLASTIC «—

MS/MSD

Duplicate ID No.:

Signature(s):

a4 Pyl



T | Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of _
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22S5B221819R2
Project No.: 112G00202  CTO 009 Sample Location: NTC22SB22
Sampled By: MLM
[l Surface Soil C.0.C. No.: So7YYY
[X] Subsurface Soil
(] Sediment Type of Sample:
[1 Other: [X] Low Concentration-
[ QA Sample Type: [] High Concentration
9-13-06 Depth interval Description (Sand, Silt, Clay, Moisture, etc.)
Time: /025~ ,
IMethod: ENCORE 18'-19'
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
ﬂMethod:
|Monitor Readings
(Range in ppm):

: Analysis _ _Container Requirements Collected Other
CVOCS (3) 5-GRAM.ENCORE e

MOISTURE CONTENT 2 OZ. PLASTIC e

Signature(s):

éuplicate DNo: | %/ gd %'7,(




E Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22FD002
Project No.: 112G00202 CTO 009 Sample Location: NTC22FD
- Sampled By: MLM
{] Surface Soil : C.0.C. No.: : Fo74¢YS
[X] Subsurface Sail
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[l QA Sample Type: e [] High Concentration
Date: -/3~0¢ Depth Interval Description (Sand, Siit, Clay, Moisture, etc.)
Time: - - D000
IMethod: ENCORE

Mo

Depth Interval Description (Sand, Silt, Clay, Moisture, etc.)

Method:

|Monitor Readings

(Range in ppmy):

' Analysis Container Requirements Collected Other
CVOCS (3) 5-GRAM ENCORE —— -
MOISTURE CONTENT 2 0Z. PLASTIC e

Signature(s):

MS/MSD Duplicate ID No. ) .
N7cz2 58/9/720 2 %//M




E' Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[I QA Sample Type:

Page of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.:  NTC22S5B151112R3
Project No.: 112G00202 CTO 009 Sample Location: NTC22SB15
Sampled By: MLM

[] Surface Soil C.0.C. No.:

W Subsurface Soil ,

(J- Sediment Type of Sample:

[l Other: [X] Low Concentration

{1 High Concentration

9/28/2006] _

Description (Sand, Siit, Clay,

bép h Interval oisture, etc.)
Time yiris '
IMethod: - ENCORE 11'-12

Time

Depth Interval

Description (Sand, Silt, Clay, Moisture, etc.)

Color

IMethod: .

[Monitor Readings

(Range in ppm):

Analysi

ontainer Hequiremen
CVOCS (3) 5-GRAM ENCORE
MOISTURE CONTENT _ 2 OZ. PLASTIC

MS/MSD

Duplicate ID No.

| Signature(s):




@ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page __of
Project Site Name: NAVAL STATION GREAT LAKES Sampie ID No.:  NTC22MW10D1012R3
Project No.: 112G00202 CTO 009 Sample Location: NTC22MW10D
Sampled By: MLM
{1 Surface Soil C.0.C. No.:
Subsurface Soil
[} Sediment Type of Sample:
[} Other: [X] Low Concentration
[ QA Sample Type: ' [l High Concentration
Date: 9/28/2006 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 7410 . g
IMethod: ENCORE 10'-12'
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
JMonitor Readings

(Range in ppm):

Analysis Container Requirements - Collected - -Other
CVOCS (3) 5-GRAM ENCORE L —
MOISTURE CONTENT 2 OZ. PLASTIC <

ignature(s):

Duplicate D No.:




@ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of
Project Site Name: NAVAL STATION GREAT LAKES Sample ID No.: NTC225B221819R3
Project No.: 112G00202 CTO 009 Sample Location: NTC22SB22
‘ Sampled By: MLM
[} Surface Soil C.0.C. No.:
XX Subsurface Soil
[l Sediment Type of Sample:
[1 Other: ‘ [X] Low Concentration
[l QA Sample Type: il High Concentration
Date: 9/28/2006 Depth Interval Color Description. (Sand, Silt, Clay, Moisture, etc.)
Time: /SSS
Method: - ENCORE 18'-19'

Monitor Reading (ppm)

- Depth Interval Description (Sand, Silt, Clay, Moisture, etc.)

JMonitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
CVOoCs : (3) 5-GRAM ENCORE —
MOISTURE CONTENT . 2 OZ. PLASTIC pa—

Signature(s):

Duplicate ID No.:




MARCH 2007



n Tetra Tech NUS, Inc. BORING LOG Pége _‘_ Of"_;

PROJECT NAME: NAVAL STATION GREAT LAKES  BORING No.: NTC22SB 22 R

PROJECT NUMBER: 112G00202 DATE: 2-6-07
DRILLING COMPANY: TTL ' GEOLOGIST: MLM
DRILLING RIG: DRILLER: CHRIS WHITE
| J , MATERIAL DESCRIPTION PIDIFID Reading (ppr)]
Sample] Depth | Blows/ | Sample | Lithology i E : ]
No. (Ft) 68" or |Recovery] Change o s
and or RQD I (DepthIFt.)iSOI!'DGnSIWI : i g :o i‘
Type o] Run (%) | sample or Consistencyf - e B c Remarks ‘%., 5] 0o }@
RQD | No. Length | Screened |7~ or:: -1 Colorj . Material Classification [ Els -g ]
Interval | iRock: -] Tt o * 2 g' e FE
H!fdMSS wln (=]
Py psh _ O- 34'7 T-
REFER To 2ogina
Jog for SB20
Wrolzi-22/03 )
S ' féa complere i"’/ ol ig
descaiPrisn '
/ LR clay @ 7
19 ], cLay CoTTMEs /1 o
\S : ey — Cor7s v &5 / o
?' A '
20~ 1 CIOTTINGS 2| o
v Wet |oe | watee lecay
* When rock coring, enter rock’brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: . Background (ppm):|

Converted to Well: Yes o~ No- WelllD. #_mwyrop e




'.'H=

Tetra Tech NUS, Inc.

BORING LOG

. Page _2 of 2.

PROJECT NAME: NAVAL STATION GREAT LAKES BORING No.: NTC22SB 2o €
PROJECT NUMBER: 112G00202 DATE: - 3% -07
DRILLING COMPANY: TTL GEOLOGIST: MLM -
DRILLING RIG: DRILLER: CHRIS WHITE
| MATERIAL DESCRIPTION ° PIDIFID Reading (ppm)|
Sample} Depth| Blows/ | Sample | Lithology i : 1] :
No. (Ft.) :“(;: Rec7vory } pih::;’;) i Do‘ sﬁy/ s nl ..
and or . 3 £
Typeor] Run | (%) | sample por Consistency ], \ : ) ; c Remarks 3 ?‘; 3 a
RQD | No. tength | Screened |- sor - i} Color Material Classification: ... { § eElslSls
Interval |- Rodlc.: f e : S e s |ElS|E
Hardness ‘| o : _V) @ 0
: ; J
1 ’
2 o LAY § Yy Hse 0-30
Sanip * s 2L 7
_(,Q.s Flae SAND
40 Love sove S wsa 3040
o’ Boeyre

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area
- Background (ppm):

Converted to Well:

Yes

No

Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page _I of _{_

PROJECT NAME: NAVAL STATION GREAT LAKES BORING No.: NTC22SBoe R

PROJECT NUMBER: 112G00202 DATE:
DRILLING COMPANY: TTL GEOLOGIST: MLM
DRILLING RIG: DRILLER: CHRIS WHITE
I , MATERIAL DESCRIPTION ~ PIDIFID Reading (ppm)]
Sample| Depth | Blows/ | Sample | Lithology | I ' 1U N
No. (Fr) 6" or |Recovery] Change i e s
and | or RQD / (DepthvFt.) | Soil Density/]. . N 3 i:
Type o] Run (%) | sample Consistency : b : c Remarks .'g. 8 o )
RQD | No. Length S Material Clagsification .= .1 § : €la 42; B
Scc oeiqunnl boring
. log fon_sgot & : . Q o
g deails
(1.} <Ay @ 7°
o | ‘ loe cuay /ser ol 1
\s SLhyY [<ier ]
2 ceny /sier ! L
Z,‘[' Loood o .
zs ' bottom £25
* When rock coring, enter rock brokeness. )
**Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr iIIing Area
Remarks: 4 /4" Hs A Background (ppm):

Converted to Well: ~ Yes "~ No Well I.D. #:




ACAD: FORM_MWFM.dwg 07/20/99 INL

L

Tetra Tech NUS, Inc.

OVERBURDEN
MONITORING WELL SHEET
FLUSH - MOUNT

WELL NO.: _MwobsS R

PROJECT NTc AHRERT LBkeS LOCATION_Srre 22

PROJECT NO. nwzwoozoz

BORING

DATE BEGUN__ 2-6 -07

FIELD GEOLOGIST

fnum

_SBO6R
DATE COMPLETED _2-

GROUND ELEVATION

DATUM

DRILLER _TTL {chers yyhve)
DRILLING

METHOD Ks A
DEVELOPMENT
METHOD

FLUSH MOUNT
SURFACE CASING
WITH LOCK

R e |

NN a_amaaSsssss=se

— ELEVATION TOP OF RISER:

N

| TYPE OF SURFACE SEAL:  cepnenT

~—— TYPE OF PROTECTIVE CASING: Flusw_Moynt

1.D. OF PROTECTIVE CASING:

ﬂl

“[—DIAMETER OF HOLE:_ 4’4 HSA

~— TYPE OF RISER PIPE: 2" PVC

RISER PIPE L.D.: 2"

~— TYPE OF BACKFILL/SEAL:

_CethenT (RoVT

SLOT SIZE x LENGTH: jox |b'

— ELEVATION/DEPTH TOP OF SEAL: / 1
| TYPE OF SEAL__RenTomiTe '
— ELEVATION/DEPTH TOP OF SAND: /13
— ELEVATION/DEPTH TOP OF SCREEN: _/\s
TYPE OF SCREEN: 16 sler
Ml

— TYPE OF SAND PACK:

[ ELEVATION / DEPTH BOTTOM OF
ELEVATION / DEPTH BOTTOM OF

DIAMETER OF HOLE IN BEDROCK:

SCREEN: g a5
SAND: wa

— ELEVATION/DEPTH BOTTOM OF HOLE: [ 25
BACKFILL MATERIAL BELOW SAND:




)

Tetra Tech NUS, inc.

BORING LOG

Page _| of 2

BORING No.: NTC22SBia §R

PROJECT NAME: NAVAL STATION GREAT LAKES
PROJECT NUMBER: 112G00202 DATE: Z=7-07
DRILLING COMPANY: TTL GEOLOGIST: MLM
DRILLING RIG: DRILLER: CHRIS WHITE
l _ MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sample] Depth | Biows/ | Sample | Lithology ; : g ; T 1] : S
No. | (Ft) 6" or |Recovery] Change : : s : i
and | or RQD 1 | (DeptivFt)| Soil Density/ ; / . o] HE R D
Typeol Run | (%) | Sample| or |Consistency} . - | ot | € Remarks alsls|e
RGD § No. Length | Screened or.— . -tColor Material. Classification [ . Elc|5 |5
Interval i Bock 1 g i E A * 3 E 3 -E
+ Hardness : L ’ (3 »}Q:
Sce orwinal
bouu\:\ 1o €or l0}
‘Fq& clci'Al"\S
S /
— LY , sy
{
v 2!
v
15 CLhAy , s
2D LAY, St T
s GuAy , ZILT
* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Background (ppm): :

Remarks: 8% " #sa_+s 3ot ; SN" HA 4» 25’

Converted to Well:

Yes

No

Well I.D. #:




PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: TTL

E Tetra Tech NUS, Inc.

BORING LOG Page £ of 2

NAVAL STATION GREAT LAKES  BORING No.:' NTC22SBio 4 R

112G00202

DATE:

GEOLOGIST: MLM

Yes

DRILLING RIG: DRILLER: CHRIS WHITE
MATERIAL DESCRIPTION PID/FID Reading (ppm)|
|Sample] Depth | Biows/ | Sample | Lithology . : q U R
No. (Ft.) 6" or |Recovery] Change o ; s R
‘and | or RQD ! (DepthIFt.)ls‘?“,DO"!"Y’ : , ad L IAT
Type ol Run [ (%) | Sample or | Consistency] o C Remarks 3 L sl o]m
Rap | No. Length | Screened | . -or. - | Color .- Materlal Classification. S ElalS|6s
Interval | Rock AP b e e N 8 ; ‘.E“' ‘5 E
Hardness | @ @|c
| /4 Hsa 1627
So
o SAND ,siir
S
borrem @ 35’
/ \
* When rock coring, enter rock brokeness. .
** include monitor reading in € foot intervals @ borshole. Increase reading frequency if elevated reponse read. . Drilling Area
Remarks: 2 Background (ppm):[__]
Converted to Well: No Well I.D. #:




07/20/99 INL

-~ ACAD; FORM _MWFM.dwg

WELL NO.: (Mwo§ R
OVERBURDEN
H MONITORING WELL SHEET
FLUSH - MOUNT
Tetra Tech NUS, inc. :
PROJECT NT¢ 22 LOCATION DRILLER __TTL
PROJECT NO. |12 beo2oz2 BORING DRILLING
DATE BEGUN —_ 3-7-07 DATE COMPLETED __z-7-07 | METHOD
FIELD GEOLOGIST Mim DEVELOPMENT
GROUND ELEVATION DATUM METHOD

FLUSH MOUNT
SURFACE CASING
WITH LOCK

OO \\\\\\\;;;il

R m T mmsmsmmrms s s yTr==>ssSsSssSey

— ELEVATION TOP OF RISER:

I8

— TYPE OF SURFACE SEAL:  fement

~— TYPE OF PROTECTIVE CASING: FLvsu MounT

L.D. OF PROTECTIVE CASING: n

~— DIAMETER OF HOLE: ¥ " 30! 2% Yo 2¢

~— TYPE OF RISER PIPE: 2" Pue

RISER PIPE 1.D.: 20

~— TYPE OF BACKFILL/SEAL: _Cement

HRowtT ‘

/ bentonite

—1 22

BACKFILL MATERIAL BELOW SAND:

— ELEVATION/DEPTH TOP OF SEAL:
— TYPE OF SEAL: __ Bentonite
— ELEVATION/DEPTH TOP OF SAND: /320
— ELEVATION/DEPTH TOP OF SCREEN: , [ 323
TYPE OF SCREEN: 16 slotv
SLOT SIZE x LENGTH: __ |10 X _2°
— TYPE OF SAND PACK:
DIAMETER OF HOLE IN BEDROCK:
— ELEVATION / DEPTH BOTTOM OF SCREEN: 135
ELEVATION / DEPTH BOTTOM OF SAND: Y AN
— ELEVATION/DEPTH BOTTOM OF HOLE: /135




2

Tetra Tech NUS, inc.

OVERBURDEN

MONITORING WELL SHEET

FLUSH - MOUNT

WELL NO.:. //0 0 R

PROJECT _A7¢ bREAT LAKEE LOCATION #7222 Pl /00 £| DRILLER 774
PROJECT NO. )2 600202 BORING___ =20 A DRILLING

DATE BEGUN 3-0-07 DATE COMPLETED METHOD __ ASA
FIELD GEOLOGIST e DEVELOPMENT
GROUND ELEVATION DATUM METHOD

©7/20/99 INL

ACAD: FORM_MWFM.dwg

FLUSH MOUNT
SURFACE CASING
WITH LOCK

A RN \\\\\\\;§§|

.

R T AR e

— ELEVATION TOP OF RISER:

___ TYPE OF SURFACE SEAL: . cpent

— TYPE OF PROTECTIVE CASING:_F lvsH MovwT

L.D. OF PROTECTIVE CASING: g"

! n ! l/
~— DIAMETER OF HOLE:_Q'/‘i 10 30, 374 ~36-40

~— TYPE OF RISER PIPE: 2" Pye

RISER PIPE LD.: 24

~— TYPE OF BACKFILL/SEAL:

CementT 6GROVT

— ELEVATION/DEPTH TOP OF SEAL:

— TYPE OF SEAL; _PcwTow T

. /33

— ELEVATION/DEPTH TOP OF SAND:

— ELEVATION/DEPTH TOP OF SCREEN:
TYPE OF SCREEN: lo slo+

/35

/37

SLOT SIZE x LENGTH: _jo ¥ 3

— TYPE OF SAND PACK:

DIAMETER OF HOLE IN BEDROCK:

- ELEVATION / DEPTH BOTTOM OF SAND:
— ELEVATION/DEPTH BOTTOM OF HOLE:

BACKFILL MATERIAL BELOW SAND:

— ELEVATION / DEPTH BOTTOM OF SCREEN:




MONITORING WELL DEVELOPMENT RECORD

E Tetra Tech NUS, Inc. Page __L of _/
_ | , ‘
Well: mwlop £ Depth to Bottom (it.): 40 Responsible Personnel:
Site: 22 Static Water Level Before (ft.): _4-/ O _ Drilling Co.: 774
Date Installed: I-l-07 Static Water Level After (ft.): Project Name: S1TE22
Date Developed: _ 2 -&-07 Screen Length (ft.): 4 Project Number: 2 L00202
" Dev. Method: efectttle Pem®  Specific Capacity:
Pump Type: _ Casing ID (in.): z2”
Time Estimated | Cumulative | Water Level Temperature | pH Specific Tu rbidity
| ' Sediment Water Readings - (Degrees C) Conductance | (NTU) {Remarks {odor,
. Thickness Volume | (Ft. below TOC) (Units ) color, etc.)
(Ft.) (Gal.) . '
2 Ys | - 4-/o 24-73 |282| 647 -
/4 50 Le- 2o 2489 | 292 52 — B
/<455 1620 222 |7.57 629 —
/oD L) 2/59 254 | @24 Lo
/565 y 2l 20 72-5¢| 227 SsSo
4572 /¢ -&o 2470 |2.52 - 25 Sso
/S/S le:-29 2935 | 2:s¢ ‘622 Loo




n Tetra Tech NUS, Inc.

MONITORING WELL DEVELOPMENT RECORD

Page_/ of __/
Well: 2w e¢s R Depth to Bottom (ft.): 24 ¢ Responsible Personnel:
Site: 22 Static Water Level Before (ft.): _s 20 _ Drilling Co.: T7ed
Date Installed: __Z-2-02 Static Water Level After (ft.): _ .~ .. Project Name: M7¢e swe 22
Date Developed: _2-8-22 Screen Length (ft.): _ 70’ Project Number: 22 foo 202
Dev. Method: _c/ec7#rc v~ Specific Capacity:
Pump Type: Casing ID (in.): 27
Time Estimated | Cumulative Water Level Témperature | pH Specific Turbidity
Sediment Water Readings (Degrees C) Conductance | (NTU) {Remarks (odor,
Thickness Volume (Ft. below TOC) (Units ) color, etc.)
(Ft.) (Gal.) : -
1350 ' Preged dey 370 2:4 ‘670 22g ‘
. ' /2 00 K o ) = Putoed c/t/ SPRIICE

Luprer




MONITORING WELL DEVELOPMENT RECORD

E Tetra Tech NUS, Inc. Page _Lot_/
Wellf_’ Mwjpot £ Depth to Bottom (ft.): 35 _ Responsible Personnel:
~ Site: 22 _ Static Water Level Before (ft.): _$"¢/? _ Drilling Co.: 77<Z
Date Installed: T2 7 Static Water Level After (ft.): Project Name: S/7e 22
Date Developed: __.2-£-¢7 Screen Length (ft.): 2’ Project Number: H2boo 202
Dev. Method: _&/de74 . Pe2 _ Specific Capacity: :
~ Pump Type: ' Casing ID (in.): 2
I Time .| Estimated | Cumulative Water Level Temperature | pH Specific Turbidity
’ Sediment Water Readings (Degrees C) : Conductance | (NTU) |Remarks ~ (odor,
Thickness Volume | (Ft. below TOC) (Units _ ) color, etc.)
(Ft.) ] (Gal) . S o
/902 R L2 2¢-0 s 5% /S
/910 /420 323 |794| .se2 —_
Vil /Y22 I /+0 782 S0 -
/920 /4320 23 Ao 727 , S8 Fos
/425 /Y32 2290 |7-72 520 S350
/420 /4-30 2292 778 ‘580 550
. Qo j“_/__ M?cJ <s7opped




NAVAL STATION GREAT LAKES

Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET

GROVIUINDI VWA L iy R Y A4 R A e e e = =~

Project Name: Project No.: 0202 CTO 0009
Location: SITE 22 Personnel:

Weather Conditions: Sonmnt YO e " Measuring Device: M-Scope
Tidally Influenced: Yes____ No___ Remarks:

* All measurements to the nearest 0.01 foot

NTC22MWO1S |3-//-07| /%5 32 2 -5/
NTC2oMWO02S | )85 20 | £ &5
NTC22MW03S 7457 24 SRY
' NTC22MWO04S /570 24 2-72/
nTc2emwoss |ABANDONED |
NTC22MW06S ABANDONED z2s’ 24-05
NTC22MWOT7S e | svbmeradd
NTC22MWO08S - 1507 24 4 &2 '
NTC22MWO8S _ | A Lozen
'N,T022MW10'S ABANDONED 35 4 .20

; 7953 D
NTc2emwosD |ABANDONED
NTC22MWo7D | . [ /¢e3 Y g5
‘NTc2emwioD |ABANDONED HO 4. 0%

Lz
Pa e_:a_




Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

PagLe__L of_2_

Project Site Name:

NAVAL STATION GREAT LAKES

Sample ID No.:

NTC22MWo L ¥ R .

Project No.:

112G00202

Sample Location:

NTC22MW 0 6 3

[I Domestic Weli Data
[X] Monitoring Well Data
[1 Other Well Type:

Sampled By:

MLM

C.0.C. No.:

Type of Sample:
[X] Low Concentration

_ [1 High Concentration

0 QA Sample Type:

Date:

Volume

Date: 20 -7 Color pH S.C. Temp. Turbidity Do Salinity B e
Time: /35" visuah) | sU) | @sem)| ¢ (NTU) (mg/l) (%) oORP
Low -Flow &3 V.Y

Turbidity DO

Salinity

Other

IMethod: ~ Peristaltic Pump

IMonitor’Reading (ppm):

Well Casing Diameter & Material

Type: 2-inch PVC

Total Well Depth (TD):

Static Water Level (WL): -

|0he Casing Volume(gal/L ):

IStart Purge (hrs):

IEnd Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gallL).

Container Requirements

Collected

- HCL

3 40-ml VOA VIALS

V

Duplicate ID No.:

Signature(s):

ot A Pyl




LOW FLOW PURGE DATA SHEET

NTC22MW 0 & £ R

PROJECT SITE NAME: NAVAL STATION GREAT LAKES WELL ID.:
PROJECT NUMBER: - 112G00202 - DATE: S-/0-02
Time Water Level Flow . pH S Cond.| Turb. DO Temp. ORP | Salinity '
Comments
1L oL 2-20 230 7-24 /27 =& 200 | 442 6/
|87 250 V.07 4 248 | Ze0 235 | Y2-90 | 72
pE20 252 | Bo2 | /22 7250 | o-2) | 20 | -/9 oelles ey
Aezesle  fuas only ppogobimarecy B¢ oA pusree bn wel:. tvnrke ats Aoy ruecdld Fo stecst
bod finey In berreMm ¢ cod FHot by ¥} Al ond of Ll gec . Lyl Yoy Vo LPekye Additicapns
/274 Used YPvege |H78 gd send |do bdocoin Tkech.

SIGNATURE(S): 7%«4/ ed %ﬂ,z |

PAGE_ZOF 2



Li-

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Project Site Name:

NAVAL STATION GREAT LAKES

Project No.:

112G00202

- [] Domestic Well Data
[X] Monitoring Well Data
[I Other Well Type:

{1 QA Sample Type:

Lége Jof 2
Sample ID No.: NTC22MW&é10 § R
Sample Location: NTC22MW o104
Sampled By: MLM
C.0.C. No.:
Type of Sample:

[X] Low Concentration
[} High Concentration

Turbidity DO Salinity

_3-r0-072 Color pH S.C. Temp. ;
J002 visua) | s.U) | msem)| (0 (NTU) (mg/l) (%) ORP
Low-Flow « | ¢/esn 2:3 S 9 27 | &-5 o0 -/72

2-/6°62

Volume pH S.C. Temp.

Turbidity DO

Salinity QOther

IMethod: Peristaltic Pump

‘ IMonitor Reading (ppm):

FWeII Casing Diameter & Material

Type: 2-inch PVC

Total Well Depth (TD): .25’

Static Water Level (WL): 4.22

[one Casing Volume(galiL):
Start Purge (hrs): 22 ¥S”
|EndPurge (hrs): o 85~

Total Purge Time (min): 72

Total Vol. Purged (galll): S~ oo/

Analysis

Preservative

Container Requirements

Collected

HCL

3 40-mi VOA VIALS

[ sl

VOCs

Duplicate ID No.:

Signature(s): ' .




5

PROJECT SITE NAME:

LOW FLOW PURGE DATA SHEET

\| NAVAL STATION GREAT LAKES WELL ID.: NTC22MWo 18 ¥ R
PROJECT NUMBER: 112G00202 ' . DATE: 2-t0-07?
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity
. : ; Comments

o845 S-22 280 255 | ots | Bo. | 82 | 384 | -4032
085S | 2450 280 2:¢4 619 X o2 293 | -r35
| 2 905 4. 50 280 72s2 | _.¢/? ¢S~ |o-o 28:¢8 | ~/6%
| o 9/5 HS/ _280 295 -4/6 /97 PR) 283 | =s7/
| 0925 y5/ 28 24/ -&/0 74 oo | 3240 -1 7/

0225 452 280 ?2-39 -463 5 & g0 38¢/ -/ 70
| 0 P95 £.5°2 220 232 | -bo2 | s.2 g0 I8¢ ~/2¢

0 955 /52 Y £-) 2:39 v {4 AS-% o0 | 39-27 -172

EnND | Polsl

PAGE_/ OF 2 _




Li-

Tetra Tech NUS, inc.

GROUNDWATER SAMPLE LOG SHEET

Page __/_ of_z_

Project Site Name:.
Project No.:

[| Domestic Well Data
[X] Monitoring Well Data
[ Other Well Type:

NTC22MWo 10 D R

NTC22MW 010 O

NAVAL STATION GREAT LAKES Sample ID No.:
112G00202 Sample Location:
Sampled By: MLM
C.0.C. No.:
Type of Sample:

{X] Low Concentration

[ QA Sample Type:

[] High Concentration

Date: I=/0-07 Color pH S.C. Temp. Turbidity Salinity
Time: /298 (Visua) | S.U) | mSem) |  (0) (NTU) (mg/l) (%) ORP
* JMethod Low -Flow Cleae | 7-43 | -45% | 202 7Y 4-22 :

Date! F-lo-07 Volume’ pH S.C. |  Temp. DO Salinity Other
IMethod: . Peristaltic Pump
IMonitor Reading (ppm):

Well Casing Diameter & Material

Type: 2-inch PVC

Total Well Depth (TD):: 42/

Static Water Level (WL): 4/-/0

§One Casihg Volume(gal/l):
lStart Purge (hrs): /25"
[End Purge (hrs): /228

Total Purge Time (min): &9

Total V

Analysis

Preservative

Container Requirements

Collected

VOCs

HCL

3 40-ml VOA VIALS

[ ot

Duplicate ID No.:

Signature(s):

Ptord A




75

PROJECT SITE NAME:

LOW FLOW PURGE DATA SHEET

WELL ID.:

, NAVAL STATION GREAT LAKES NTC22MWe 16 b R

PROJECT NUMBER: 112G00202 ' DATE: 3-10-07

Time Water Level Flow “pH . |S. Cond}. T'urb. DO | Temp. ORP Salinity Comments
Y= =10 250 | 2.28 | -¢89 | 3/ | /¢2 | 3925 | ~/4

/!/35 </-$S 259 2:23 | -2/ /9 0724 | 392325 | -r22

[14S” .50 250 2:S5” | -e20 2/ 290 | 2275 | -/85
| /)55~ .52 250 | 72:35 | 6690 L2 9:37 | 3252 | ~/#5

(205 4. 50 250 79 | -¢s8 22 | 229 | 3242 | ~/ 8¢

/245 £ .50 2590 244 460 | 209 022 | 22-12 | ~/&%

/225 450 250 72:Y3 A 724 é-32 | 3202 | ~-/82

END PURGE

SIGNATURE(S): ol L. W PAGE 20F 2.




Tt

PROJECT NAME :

Tetra Tech NUS, Inc.

NAVAL STATION GREAT LAKES INSTRUMENT NAME/MODEL: LAMOTTE 2020
SITE NAME: NTC22 MANUFACTURER: LAMOTTE
PROJECT No.: 112G00202 SERIAL NUMBER: (042059
czf:;zzn Pe'sg;i';f;:::""g pH | sc | Tumidity Temperature | Salinity | ORP | Calibration Standard Remarks
T » . Pre // Lot# 909402
3-8-07 | rMem Post [0 79 Exp. Date:
. Pre 9-10 Lot #
3 -10 0 /77&-/'7 Post [0 -0 Exp. Date:
Pre Lot #
Post Exp. Date:
Pre Lot#
Post - |Exp. Date:
Pre Lot #
Post Exp. Date:
Pre Lot#
Post Exp. Date:
Pre Lot #
Post Exp. Date;
Pre Lot #
Post Exp. Date:
Pre Lot #
Post Exp. Date:
Pre Lot #
Post Exp. Date:
Pre Lot #
Post Exp. Date:
Pre Lot #
Post Exp. Date:




m Tetra Tech NUS, Inc.
PROJECT NAME : NAVAL STATION GREAT LAKES INSTRUMENT NAME/MODEL: Horiba U-22 Water Quality Meter
SITE NAME: NTC22 MANUFACTURER: Horiba
PROJECT No.: 112G00202 SERIAL NUMBER: Dooood 2 Lov # 2Lo049320/
c gi‘f't:fa:’i:m Pe'sg;i:f;;::'"g pH | sc | Tumidty| DO. |Tempersture| Salinity | ORP | Calibration Standard Remarks
pre | 3951 9991 o /3 /8L 3 2327 ltotr 53570
3/eles | meM Post| 4o0 | 4549 [ Q/8 | /770 246 |Exp.Date: -0
_ pre | 4#-05| 447 1025 -92 282 |Lot#
3fwefs9 | ,7em post| 400 | 4.59. 7017 6 -9/ 2 22 |Exp. Date:
. Pre Lot #
Post Exp. Date:
Pre Lot #
-|Post Exp. Date:
Pre Lot #
Post Exp. Date:
Pre Lot #
Post Exp. Date:
Pre Lot #
Post Exp. Date: .
Pre Lot#
Post Exp. Date:
Pre Lot#
Post Exp. Date:
Pre Lot#
Post Exp. Date:
Pre Lot#
Post Exp. Date:
Pre Lot #
Post Exp. Date:




Tt Tetra Tech NUS, Inc.

PROJEC-T NAME : NAVAL STATION GREAT LAKES '  INSTRUMENT NAME/MODEL:

SITE NAME: NTC22 , MANUFACTURER:.
PROJECT No.: 112G00202 : SERIAL NUMBER:
Catl’iat::a:i:m : Persgan“:t:ar:ic:::nng pH wSo- Turbidity D.O. Temperature | Salinity ORP Calibration Standard Bemarks
o Pre qg ' : Lot #
3 /e /o7 NN/ -RAY 2000 |Post 120 ‘ _|Exp. Date: : LOLPM car GAS
' Pre’ 4 A ' Lot # ‘
Post . Exp. Date:
Pre Lot #
Post ) - : ) Exp. Date:
Pre » : ’ Lot #
Post . ' Exp. Date:
pre. | ) ‘ Lot #
Post| : , Exp. Date:
Pre : Lot #
Post Exp. Date:
Pre ) Lot#
Post Exp. Date:
“|Pre ' _ Lot#

Post ) : Exp. Date:
Pre : ) Lot #
Post - ) ' Exp. Date:
Pre : Lot#
Post Exp. Date:
Pre ) . Lot #
Post . Exp. Date:
Pro S ) . Lot #
Post ' ' | Exp. Date:




APPENDIX E

SURVEY DATA



Order No. 16935

16935 Tetra Tech Site 22_1.xIs

James Monitoring well ID and/or Northing Easting Elevation of top of |[Existing ground or
Anderson Description (NAD 83 US feet) | (NAD 83 US feet) well casing concrete elevation
Company (NAVD 88 US feet)| adjacent to well
Point No. {NAVD 88 US feet)

204 22MWO01 NEW 2057372.29 1117751.21 648.93 649.30
205 22MW02 NEW 2057366.52 1117751.74 649.06 649.31
206 22MW03 NEW 2057360.98 1117752.51 649.03 649.30
203 NTC22MWO03S 2057409.39 1117732.22 648.74 649.00
201 NTC22MWO04S 2057379.50 1117673.21 648.36 648.82
202 NTC22MWO08S 2057340.25 1117661.96 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>